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1.0 INTRODUCTION 

ABB Environmental Services, Inc. (ABB-ES), under contract to the Department of 
Navy, is submitting Technical Memorandum No. 1 for the Phase I Remedial 
Investigation and Feasibility Study (RI/FS) for Naval Air Station (NAS) Whiting 
Field located in Milton, Florida, to the Department of Navy, Southern Division, 
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM). The RI/FS is being 
conducted under contract number N62467-88-C-0382. 

Technical Memorandum No. 1, Geologic Assessment, is the first in a series of six 
technical memoranda that summarizes the results and transmits data gathered 
during the Phase I RI. The Phase I RI field program was carried out during the 
period December 1990 to May 1991. These technical memoranda form the supporting 
basis for scoping a Phase II RI Sampling and Analysis Plan for NAS Whiting Field. 

NAS Whiting Field is located in Florida's northwest coastal area approximately 
7 miles north of Milton and 20 miles northeast of Pensacola (Figure l-l). NAS 
Whiting Field presently consists of two air fields separated by an industrial 
area and covers approximately 2,560 acres in Santa Rosa County. Figure l-2 
presents the installation layout. 

NAS Whiting Field, home of Training Air Wing Five (TRAWING FIVE), was constructed 
in the early 1940%. It was commissioned as the Naval Auxiliary Air Station 
Whiting Field in July 1943 and has served as a naval aviation training facility 
ever since. The field's mission has been to train student naval aviators in 
basic instruments, formation and tactic phases of fixed-wing, and pro,peller- 
driven aircraft, and in the basic and advanced portions of helicopter training. 

NAS Whiting Field lies within the Western Highlands physiographic division of 
Santa Rosa County in the Coastal Plain Province. The Western Highlands are 
characterized by a well drained, southward sloping, plateau with numerous 
streams. Land surrounding NAS Whiting Field primarily consists of agricultural 
land to the northwest, residential and forested areas to the south and southwest, 
and forested land around the remaining boundaries. This land use distribution 
is shown in Figure l-3. 

Located on an upland area, elevations at Whiting Field range from 150 to 190 feet 
above sea level. The facility is bounded by low-lying receiving waters; Clear 
Creek to the west and south and Big Coldwater Creek to the east. These two 
streams are tributaries of the Blackwater River, which discharges to the 
estuarine waters of the East Bay of the Escambia Bay coastal system. 

1.1 PURPOSE AND BACKGROUND. The purpose of the NAS Whiting Field RI/FS is to 
identify a range of remedial alternatives to address any identified risks to 
public health and the environment posed by toxic or hazardous chemicals present 
as a result of past waste disposal practices or spills. To achieve this 
objective, the RI must collect data sufficient to assess the nature and 
distribution of chemicals associated with each site. The data collected in the 
RI will be used in the FS to screen, evaluate, and select remedial alternatives 
to provide permanent, feasible solutions to environmental contamination problems 
at NAS Whiting Field. 
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The Navy Installation Restoration (IR) programwas designed to identify and abate 
or control contaminant migration resulting from past operations at Naval 
installations. The IR program is the Navy response authority under Section 120 
of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) of 1980 as amended by the Superfund Amendments and Reauthorization Act 
(SARA) of 1986 and Executive Order 12580. CERCLA requires that Federal 
facilities complywiththe act, both procedurally and substantively. SOUTHNAVFA- 
CENGCOM is the agency responsible for the Navy IR program in the Southeastern 
United States. Therefore, SOUTHNAVFACENGCOM has the responsibility to process 
NAS Whiting Field through Preliminary Assessment (PA), Site Inspection (SI), 
priority listing, RI/FS, and remedial response selection in compliance with the 
guidelines of the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP) [40 Code of Federal Regulations (CFR) 3001. 

Section 105(a)(8)(A) of SARA required the U.S. Environmental Protection Agency 
(USEPA) to develop criteria in order to set priorities for remedial action based 
on relative risk to public health and the environment. To meet this requirement, 
USEPA has established the Hazard Ranking System (HRS) as Appendix A to the NCP. 
The HRS is a scoring system designed to assess relative threat due to documented 
or potential releases at a site. First promulgated in 1982, the HRS was amended 
in December 1990, effective March 14, 1991 (55 Federal Register No. 241:51532- 
51667), to comply with requirements of Section 105(c)(l) of SARA to increase the 
accuracy of the assessment of relative risk. The newly promulgated HRS II has 
been substantially revised and is designed to prioritize sites after the SI phase 
of the CERCLA process. The SI or extended SI is used to present the required 
data to expeditiously perform an HRS II ranking. At NAS Whiting Field, the SI 
was conducted as a Contamination Study, Verification Phase. 

The RI/FS conducted at NAS Whiting Field is a component of the Navy IR program. 
The preliminary HRS score for NAS Whiting Field indicates that it may qualify for 
the National Priorities List (NPL). As such, the RI/FS for NAS Whiting Field 
follows the requirements of the NCP, as amended by SARA, and guidance for 
conducting Remedial Investigations and Feasibility Studies under CERCLA (USEPA, 
October 1988). 

Prior to the implementation of the Phase I RI/FS Program, a PA and two sampling 
and analysis programs hadbeen conducted at NAS Whiting Field. The PA, conducted 
as an Initial Assessment Study (IAS), was performed by Envirodyne Engineers in 
1984 and published in 1985 (Envirodyne Engineers, 1985). Based on historical 
data, aerial photographs, field inspections, and personnel interviews, 16 
disposal or spill sites of potential contamination and/or contaminant migration 
were initially identified at NAS Whiting Field by the IAS team. These are sites 
where waste disposal or accidents have occurred in the past. 

The May 1985 IAS concluded that 15 of the 16 sites warranted further investiga- 
tion, under the Navy's IR Program, to assess potential long-term impacts. Only 
Site 2, the Northwest Open Disposal Area, was judged to not warrant further 
consideration. A Confirmation Study, including sampling and monitoring of the 
sites, was recommended to confirm or deny the existence of the suspected 
contamination and to quantify the extent of any problems that may exist. The 
results of the Confirmation-Verification Study would thenbe used to evaluate the 
necessity of conducting mitigating actions or cleanup operations. -_ 
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i--- 
In November 1985, Geraghty &Miller, Inc., prepared for the Navy a plan alf action 
entitled Naval Assessment and Control of Installation Pollutants, Verification 
Study, NAS Whiting Field, which was subsequently submitted to the Florida 
Department of Environmental Regulation (FDER). This plan contained details of 
the proposed scope of work for the Verification Study. During discussion with 
FDER in December 1985, two additional sites (17 and 18) were added to the 
Verification Study. Both were active sites at that time where waste oils and 
fuels were burned in firefighting training exercises. 

In addition, during 1985 one of the sites (Site 5, Battery Acid Seepage Pit) was 
investigated under a Consent Order with the FDER. Data from this investigation 
has been compiled in a report entitled Detection and Monitoring Program, Battery 
Shop Site, NAS Whiting Field, Florida (Geraghty & Miller, November 19815a). 

The location of the 18 sites are shown in Figure l-4. Each of the sites was 
evaluated with regard to contamination characteristics, migration pathways, and 
pollutant receptors. Table l-l summarizes the information collected on these 
sites. 

Work, conducted during the course of the Verification Study began with the 
collection and assimilation of existing data and literature pertinent to the 
project and included the findings from the IAS. The field work was performed in 
May and June of 1986. Sixteen monitor wells were installed at locations around 
the facility. One surface water, 16 groundwater, and 46 soil samples were then 
collected for chemical analyses. 

/--- Historical records indicate that throughout the years of operation, NAS Whiting 
Field has generated a variety of wastes related to pilot training, the operation 
and maintenance of aircraft along with ground support equipment, and the 
station's facility maintenance activities. Prior to the establishment of 
hazardous waste management programs and programs to recycle waste oil, most of 
the hazardous wastes were reportedly disposed of onsite. Waste materials were 
disposed either in dumpsters that were emptied into onsite disposal areas or they 
went into waste oil bowsers, which probably were used for firefighting training, 
Envirodyne Engineers (1985) estimated that thousands of gallons of wastes 
including waste paints, paint thinners, solvents, waste oils, waste gasoline, 
hydraulic fluids, aviation gasoline (AVGAS), tankbottom sludges, polychlorinated 
biphenyls (PCBs) transformer fluids, and paint stripping wastewater were 
potentially dumped into onsite disposal areas. These disposal areas consisted 
of natural or man-made depressions located within the confines of the air 
station. In addition to the waste materials routinely disposed of onsite in the 
disposal areas, additional materials were reportedly released onsite as the 
result of accidents or equipment failure. 

/--- 

The results of the Verification Study reported to SOUTHNAVFACENGCOM by Geraghty 
& Miller (Verification Study: Assessment of Potential Ground-Water Pollution at 
Naval Air Station WhitingField, December 1986) providedanincomplete assessment 
of the physical as well as the chemical conditions currently existing at NAS 
Whiting Field. Groundwater contamination was detected at some sites and not at 
others. The study concluded that many of the monitoring wells were not located 
downgradient of the intended study site and that additional work was neleded to 
characterize the hydrogeologic conditions and the chemical contamination condi- 
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Table l-l (Continued) 
Summary of Potential Disposal Sites 

Technical Memorandum No. 1 
NAS Whiting Field 

Milton, Florida 

Site No. Site Name and Type Location Period of Operation Types of Material Disposed Comments 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Northwest Disposal Area 
(landfill) 

North Field, west side 19431965 

Northwest Open Disposal Area 
(landfill) 

North Field, west side 19761984 

Underground Waste Solvent North Field, south of Building 
Storage Area (tank) 2941 

North AVGAS Tank Sludge North Field, north of Tow 
Disposal Area Lane 

Battery Acid Seepage Pit South Field, near Building 
(contaminated soil) 1478 

South Transformer Oil Dispos- 
al Area (contaminated soil) 

South Field, Building 1478 194O’s-1966’s 

South AVGAS Tank Sludge 
Disposal Area (landfill and 
tanks) 

South Field, west of Building 
1496 

AVGAS Fuel Spill Area South Field, south of Building 
(contaminated soil) 1406 

Waste Fuel Disposal Pit 
(landfill) 

South Field, east side 

Southeast Open Disposal Area 
(A) (landfill) 

South Field, southeast area 

1989-1984 

19431968 

1964-1984 

1943-1968 

Summer 1972 

195o’s-1960s 

19651973 

Refuse, waste paints, thinners, 
solvents, waste oils, and 
hydraulic fluids, 

Secondary disposal area during this 
period; site covers 5 acres. 

Construction and demolition 
debris, tires, and furniture. 

Waste solvents, paint stripping 
residue, and 129qallon spill. 

Former borrow pit location, common- 
ly referred to as the “Wood Dump.” 

Wastes generated by paint stripping 
operations. 

Tank bottom sludge containing Sludge disposal in shallow holes 
tetraethyl lead. near tanks. 

Waste electrolyte solution con- 
taining heavy metals and waste 
battery acid. 

Pits located 110 feet from potable 
supply well (W-S2). 

PC&contaminated dielectric 
fluid. 

Disposal in “O-2” drainage ditch. 

Tank bottom sludge containing Sludge disposed in shallow holes 
tetraethyl lead. near tanks. 

AVGAS containing tetraethyi 
lead. 

Waste AVGAS containing tetra- 
ethyl lead. 

Fuel spill of about 25,966 gallons on 
an area of about 2 acres. 

Fuel disposed in former borrow pit. 

Construction and demolition de- 
bris, waste solvents, paint, oils, 
hydraulic fluid, PCBs, pesti- 
cides, and herbicides. 

Secondary disposal area during this 
period; site covers about 4 acres. 

See notes a? end of tab!e; 
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Table l-1 (Continued) 
Summary of Potential Disposal Sites 

Technical Memorandum No. 1 
NAS Whiting Field 

Milton, Florida 

Site No. Site Name and Type Location Period of Operation Types of Material Disposed Comments 

11 Southeast Open Disposal Area 
(B) (landfill) 

12 Tetraethyl Lead Disposal Area 
(waste pile) 

13 Sanitary Landfill (landfill) 

14 Short-Term Sanitary Landfill 
(landfill) 

15 Southwest Landfill (landfill) 

16 Open Disposal and Burning 
Area (landfill) 

17 Crash Crew Training Area 
(contaminated soil) 

18 Crash Crew Training Area 
(contaminated soil) 

South Field, southeast area 

South Field, southeast area 

South Field, southeast area 

South Field, southeast area 

South Field, southwest area 

South Field, southwest area 

North Field, west side 

North Field, west side 

1943-1970 

May 1, 1968 

1979-1984 

1978-1979 

19651979 

19431965 

1951-Present 

1951.Present 

Construction and demolition 
debris, waste solvents, paint, 
oils, hydraulic fluid, and PCBs. 

Tank bottom sludge and fuel 
filters contaminated with tetra- 
ethyl lead. 

Refuse, waste solvents, paint, 
hydraulic fluids, and asbestos. 

Refuse, waste solvents, oils, 
paint, and hydraulic fluids. 

Refuse, waste paints, oils, sol- 
vents, thinners, asbestos, and 
hydraulic fluid. 

Refuse, waste paints, oils, sol- 
vents, thinners, PCBs, and hy- 
draulic fluid. 

JP-4. 

JP-4. 

Secondary disposal area during this 
period; site covers about 3 acres. 

Disposal area posted with warning; 
site consists of two earth covered 
mounds; 25 foot by 25 foot area. 

Primary sanitary landfill, potentially 
received hazardous wastes the first 
year of operation. 

Primary sanitary landfill for brief 
period; relocated due to drainage 
problems. 

Primary landfill for this time period; 
covers about 15 acres. 

Primary disposal area for this time 
period; covers about 10 acres. 

Waste fuels and some solvents ignit- 
ed, then extinguished. 

Waste fuels and some solvents ignit- 
ed, then extinguished. 

Notes: AVGAS = aviation gasoline. 
PCB = polychlorinated biphenyls. 
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.-, tions that exist at NAS Whiting Field. The Verification Study is the former IR 
program counterpart to the SI. 

Of the 18 sites identified to date, 13 are scheduled for further study under the 
Navy's IR program. Due to the fact that it only received construction and 
demolition debris, Site 2, the Northwest Open Disposal Area, was judged to 
warrant no further consideration early in the IR program. Site 5, the Battery 
Acid Seepage Pit, was extensively studied in 1985 (Geraghty & Miller, 1985a) in 
response to an FDER Consent Order (84-0253). Results indicated no significant 
contamination resulting from past activities at the Battery Acid Shop and the 
Consent Order was recommended to be rescinded on April 15, 1987. However, the 
presence of benzene in the existing monitoring wells surrounding the seepage pit 
warrants further consideration. As such, the investigation of benzene contamina- 
tion around Site 5 is coupled with the field and laboratory investigation 
proposed for production well W-S2. Sites 4, 7, and 8 are slated for investiga- 
tion and remediation, if necessary, under the Navy's Underground Storage Tank 
(UST) program and, therefore, are not incorporated in the Navy's IR program. 
Table 1-2 presents a summary of past and projected investigative programs for the 
18 sites within the RI/FS and UST programs. 

The Jordan Phase I RI Workplan (June 1990) provides a summary of the regional and 
installation-specific environmental setting, current and historical industrial 
operations, and summary of the verification study and the Site 5, Battery Shop 
data, which will not be repeated in the technical memorandum. As appropriate, 
data from these sources will be incorporated into the assessment. 

1.2 OBJECTIVES OF GEOLOGIC INVESTIGATION. The objectives of the RI Phase I 
geologic investigation and assessment included the following: 

. characterizing the soils of the vadose and saturated zones underlying 
the installation, 

. installing piezometers and observation wells to support aquifer testing 
in the Industrial Area of NAS Whiting Field, 

. installing upgradient monitoring wells for background characterization 
and to confirm groundwater flow direction, 

. providing a qualitative guide for lithologic correlation to govern 
additional subsurface exploration, and 

. determining whether a continuous subsurface confining clay lalyer is 
present throughout NAS Whiting Field. 

Several subsurface exploration techniques were used to evaluate and characterize 
the stratigraphy at the installation. Exploration techniques included: soil 
boring, monitoring well and piezometer installation, borehole geophysics, and 
piezocone penetrometer (PCPT) soundings. Details and results of the geologic 
investigation are presented in the following sections. Geologic information from 
the soil borings drilled for the monitoring well and piezometer installation 
provides support for the hydrogeologic assessments presented in Technical 
Memorandum No. 2. 

TechMamo.Ul 
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Table 1-2 
Summary of Site Investigations 

Technical Memorandum No. 1 
NAS Whiting Field 

Milton, Florida 

Site 
Number Site Name I AS 

Previous Studies 
Ongoing Navy’s UST 

Verification Consent RI/FS Program 
Study Order 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Northwest Disposal Area 

Northwest Open Disposal Area 

Underground Waste Solvent Storage Area 

North AVGAS Tank Sludge Disposal Area 

Battery Acid Seepage Pit 

South Transformer Oil Disposal Area 

South AVGAS Tank Sludge Disposal Area 

AVGAS Fuel Spill Area 

Waste Fuel Disposal Pit 

Southeast Open Disposal Area (A) 

Southeast Open Disposal Area (B) 

Tetraethyl Lead Disposal Area 

Sanitary Landfill 

Short-Term Sanitary Landfill 

Southwest Landfill 

Open Disposal and Burning Area 

Crash Crew Training Area 

* 

* 

l 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* Crash Crew Training Area 

Notes: IAS = Initial Aaa aasnant study. 
WFS = Ramadiil Inveatigatiin/Fea&ility Study. 

UST = underground storage tank. 

AVGAS = aviatiin gasolii. 
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2.0 FIELD PROGRAM SUMMARY 

2.1 SOIL BORINGS, MONITORING WELL, AND PIEZOMETER INSTALLATION. Six monitoring 
wells (WHF-3-3, WEF-9-2, WHF-11-2, WHF-16-2, WHF-5-OW-1, and WHF-5-OW-2) and two 
piezometers (WHF-5-PZ-landWHF-5-PZ-2) were installedbetweenNovember 1990 and 
March 1991 by Williams and Associates of Clearwater, Florida, under the 
supervision of an ABB-ES geologist. The monitoring wells and piezometers were 
installed at Sites 3, 5, 9, 11, and 16 to obtain geologic and hydrogeologic data 
for the characterization of the lithology and aquifer system. Details of the 
well installations and subsurface exploration program are presented in the 
Sampling and Analysis Plan (Jordan, 1990), which is Volume II of the NAS Whiting 
Field RI/FS Workplan. 

The mud rotary wash drilling technique was used to advance the borehole for 
monitoring well and piezometer installation. Standard penetration tests (SPT) 
were conducted at 5-foot intervals and at stratigraphic changes throughout the 
overburden boring. A 2-foot long, split-spoon sampler (capable of collecting a 
1.5-foot soil sample) was used to collect soil samples during the SPT. An ABB-ES 
geologist logged the soil lithology in the drilling fieldbook for each split- 
spoon sample collected. Soil samples were screened onsite for volatile organic 
compound (VOC) contamination using an organic vapor analyzer (OVA). OVA results 
are presented in Appendix A on the boring logs for each of the wells and 
piezometers. Also in Appendix A are logs of the wells installed during the 
Verification Study by Geraghty and Miller (1986). 

./c”-Fq, Total depth of the monitoring wells and piezometers installed ranged from 70 to 
175 feet below land surface (bls). Monitoring well and piezometer construction 
details are summarized in Table 2-l and are graphically displayed on the boring 
logs in Appendix A. 

Where a confining or semi-confining clay layer was confirmed to be present during 
advancement of the monitoring wellboreholes, a ShelbyTY tube sample was collected 
within this upper clay layer. A total of four Shelby'" tube samples were 
collected; one each fromboreholes for monitoring wells WHF-3-3, WHF-5-OW-1, WHF- 
9-2, and WHF-11-2. Samples were taken to Williams and Associates geotechnical 
laboratory for measurement of vertical permeability, 

Shelby"" tube samples were collected in accordance with American Society for 
Testing and Materials (ASTM) Designation: D1587-83, Standard Practice for Thin- 
Walled Tube Sampling of Soils. Test method and calculations were based on 
Laboratory Falling Head Parameter (Lambe and Whitman, 1969). 

Shelby"" tube sampling intervals and permeability rates are summarized in Table 2-2. The sample with the highest permeability (1.19x10-5 centimeters per second 
[cm/set]) was collected from WHF-11-2 and lowest permeability (9.26x10-' cm/set) 
was from WHF-5-OW-1. The calculated permeabilities fall within the range 
typically found in clayey sand to clay sediments (10T4 to lo-' cm/set; Fetter, 
1980), which is representative of soils collected at the four locations. 

Double-cased wells and piezometers were installed at Sites 3, 5, 9, and 3.1. To 
prevent interconnection of any perched water or the surficial aquifer with the 
sand-and-gravel aquifer below the clay, an outer casing was installed into the 
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Table 2-1 
Monitoring Well and Piezometer Construction Details 

Technical Memorandum NO. 1 
NAS Whiting Field 

Milton, florida Site Number Well or Piezometer Total Depth Screen interval Surface Casing Total (see Table l-1) Number (feet bls) (feet his) Depth (feet bls) 
Monitoring wells 

3 WHF33 151 146-151 118 9/10 WHF-9-2 120 115-120 85 11/14 WHF-1 l-2 125 120-l 25 80 15/16 WHF-16-2 70 65-70 Not installed 5 WHF-5-OW-1 175 170-l 75 126 5 WHF-5OW-2 123 118-123 126 
Piezometers 5 WHF-5-PZ-1 5 WHF-5-PZ-2 
Note: bls = below land surface. 

134 133-l 34 126 150 149-l 50 126 

Table 2-2 
Summary of Shelbym Tube Collection and Analysis 

Technical Memorandum NO. 1 
NAS Whiting Field 

Milton, florida Sample Number Sample Depth (feet bls) Permeability Rate Falling Head (cm/set) WHF-3-3 111.5 to 112.7 3.9x lo* WHF-5-OW-1 122.0 to 124.0 9.26 x 1 O-’ WHF-9-2 WHF-1 l-2 
Notes: bls = below land surface. 

cm/set = centimeter per second. 

82.0 to 83.6 2.62 x 1 O-7 77.0 to 79.0 1.19x 1o-5 
-. 
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clay layer that was identified during the SPTs. The outer casing was installed 
several feet into the clay layer. No clay layer was present at Site :L6. The 
outer casing at Sites 3, 9, and 11 was constructed of 8-inch, Schedule 40 
polyvinyl chloride (PVC) and 8-inch steel casing at Site 5. Due to geologic 
complications, steel casing was used at Site 5 so it could be driven through the 
swelling clays and sloughing sands and gravels encountered in the borehole. 

The monitoring well inner casing was constructed of 4-inch, flush threaded, 
Schedule 40 PVC. The well screen consisted of a 5-foot section of No. 10 (O.Ol- 
inch) matching-slotted screen. The annulus around the screen was filled with 
20/30 grade silica sand to a maximum of 2 feet above the screen followed by 2 
feet of bentonite slurry. A mixture of Portland Type I cement and bentonite was 
tremie grouted into the remaining annular space to the ground surface to prevent 
leakage down the borehole. 

An aboveground protective steel casing was installed and cemented into the ground 
over each well riser. The steel casing is equippedwith locking covers and brass 
padlocks. A concrete pad with four steel posts at the corners was placed around 
the protective casing to prevent surface runoff from entering the borehole and 
to protect the well from vehicular traffic. 

Piezometers at Site 5 were constructed of 1.5-inch, inner diameter (ID) Schedule 
40 PVC. The piezometer screen (O.Ol-inch slots) was l-foot long and covered with 
a filter sock. The steel outer casing was 4 inches ID. The remaining 
construction details (e.g., sandpack and bentonite seal) are identical to the 
monitoring wells. 

2.2 BOREHOLE GEOPHYSICS. Natural gamma and epithermal neutron geophysical 
logging was conducted on November 6 and 7, 1990, by Environmental Science and 
Engineering, Inc. (ES&E), of Tampa, Florida, and supervised by an ABB-ES 
geologist. 

The geophysical logging was conducted on 16 existing monitoring wells at NAS 
Whiting Field. Four monitoring wells at Site 5 were not logged due to the 
presence of dedicated groundwater sampling devices in the wells. 

The geophysical logs were used for lithologic correlation and to aid in 
determining the depth and areas of interest for additional subsurface explora- 
tions. Specifically, the depth to clay layers or lenses was initially (defined 
by geophysical logs and correlated to the PCPT explorations and soil borings. 
These logs are contained in Appendix B. 

2.3 PIEZOCONE PENETROMETER (PCPT) EXPLORATIONS. A PCPT exploration program was 
conducted at NAS Whiting Field to provide downgradient stratigraphic data at each 
site. A total of 35 piezocone soundings were conducted by Williams and 
Associates at 13 sites and in a radial pattern in the area of the south and west 
production wells. Depths of the piezocone soundings are summarized in Table 2-3. 
Locations of the PCPT explorations are shown in Figures 2-1 through 2-6. 

PCPT explorations were performed in accordance with ASTM Designation: D3441-86 
Standard Test Method for Deep, Quasi-Static, Cone and Friction-Cone Penetration 
Tests of Soils. Specifically, a stainless-steel cone tip (equipped with elec- 
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Table 2-3 
Summary of Piezocone Penetrometer (PCPT) Sounding Depths 

RI Phase I 

Technical Memorandum No. 1 
NAS Whiting Field 

Milton, florida PCPT Sounding Total Depth (feet bls) PCPT Sounding Total Depth (feet bis) WHF-1 -CPT-1 138 WHF-S2-WP-01 144 WHF-2-CPT-1 152 WHF-S2-WP-02 116 WHF-3-CPT-1 103 WHF-S2-WP-03 138 WHF-3-CPT-2 100 WHF-9-CPT-1 100 WHF-lo-CPT-1 123 WHF-lo-CPT-2 100 WHF-11 -CPT-1 100 WHF-12-CPT-1 107 WHF-13-CPT-1 130 WHF-13-CPT-2 130 WHF-14-CPT-1 153 WHF-15-CPT-1 98 WHF-15-CPT-2 100 WHF-16-CPT-1 80 WHF-16-CPT-2 80 WHF-17-CPT-1 165 

WHF-SP-WP-04 157 WHF-S2-WP-05 133 WHF-S2-WP-06 168 WHF-SP-WP-07 157 WHF-SP-WP-08 133 WHF-W3-WP-01 118 WHF-W3-WP-OQ 120 WHF-W3-WP-03 140 WHF-W3-WP-04 140 WHF-W3-WP-05 132 WHF-W3-WP-06 156 WHF-W3-WP-07 132 WHF-W3-WP-08 124 WHF-W3-WP-09 113 WHF-18-CPT-1 178 
Notes: PCPT = piezocone penetrometer test. 

bls = below land surface. 
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tronic sensors) connected to stainless-steel rods was hydraulically driven into 
the overburden soils. Measurements of end-bearings resistance, friction - 
resistance, and pore pressure were made throughout each sounding to define the 
lithology and locate the water table(s). 

Analog signals from four sensors in the cone tip were digitized for data logging. 
Analysis of the digital data was done by Williams and Associates in the field 
through a data acquisition software system. Based on the cone readings a 
lithologic description of the soils was computed with the aid of the software 
package. Piezocone sounding lithologic logs are presented in Appendix C. 

During the PCPT exploration program, the cone tip met refusal in the very dense 
sands at various depths throughout the installation. In order to gainlithologic 
data beyond the dense sands, a drill rig bored through the dense sand collecting 
split-spoon samples at 5-foot intervals until less dense (less than 30 blows per 
6 inches) material was encountered. Once the less dense material was found, 2- 
inch ID steel casing was placed into the borehole to provide additional support 
for the piezocone rod. The PCPT sounding continued until refusal. If sufficient 
lithologic data had been collected at the time of the second refusal, the PCPT 
sounding was terminated. If additional information was needed to characterize 
the lithology, the process was repeated. 

- 
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3.0 RESULTS AND INTERPRETATION 

3.1 REGIONAL GEOLOGY. NAS Whiting Field is underlain by a thick sequence of 
Tertiary sedimentary formations. A generalized geologic column of these 
formations is presented in Figure 3-l. The regional geologic characterization 
presented in this section has been taken from the RI Workplan, Volume I (Jordan, 
1990), the Verification Study (Geraghty and Miller, 1986), the IAS (Envirodyne 
Engineers, 1985), and Marsh, (1966). 

The oldest formation studied in the panhandle area (Escambia and Santa Rosa 
Counties) is the Hatchetigbee Formation of the early Eocene series. This 
formation is composed of silty clay with beds of glauconitic shale and shaly 
limestone. The average thickness of the Hatchetigbee Formation is 315 feet 
(Marsh, 1966). 

Overlying the Hatchetigbee is the Tallahatta Formation of middle Eocene, which 
consists of.shale and siltstone deposits interbeddedwith gray limestone andwell 
sorted sand. 

Above the Tallahatta is the Lisbon equivalent that has been correlated with the 
Lisbon Formation of Alabama. The Lisbon is approximately 500 feet thick and 
consists of a shaly limestone. 

The upper Eocene series is represented by the Ocala group. The Ocala is 'a light- 
gray limestone and averages 165 feet in thickness. Fifty-seven species of 
Foraminifera were identified in this group. Unconformably overlying the Ocala 
is the Bucatunna Clay Member of the Byram Formation. The Bucatunna is a dark 
gray soft clay averaging 125 feet in thickness throughout the western Florida 
Panhandle. 

The Chickasawhay Limestone and Tampa Formation are so similar in the western 
Panhandle that they are presented as undifferentiated on the geologic column. 
The Chickasawhay is a gray dolomitic limestone and the Tampa is a light gray to 
white hard limestone (generally not dolomitic). These undifferentiated sediments 
range in thickness from 30 to 270 feet. 

Above the Chickasawhay-Tampa Formation lies the Pensacola clay which consists of 
an upper and lower member of dark to light gray sandy clay. These two members 
are separatedby the Escambia sand member of gray fine to coarse sand. The upper 
member of the Pensacola clay is not present in the immediate vicinity of NAS 
Whiting Field and the lower member pinches out east of Big Coldwater Creek and 
is also not below NAS Whiting Field. 

Miocene coarse elastics, however, are present throughout the western Florida 
Panhandle. These coarse elastics are described as brown to gray, poorl:y sorted 
sand and gravel with thick lenses of clay. These sediments overlie the 
Chickasawhay Limestone in the vicinity of NAS Whiting Field. 

The Citronelle Formation of Pleistocene age overlies the Miocene elastics and is 
very similar in composition. The two units are differentiated by the abundance 
of shells in the Miocene elastics. The thickness of the Citronelle ranges from 
40 to 800 feet in westernmost Florida. The Citronelle also contains layers of 

TechMano.#l 

FGB.F04.05.92 3-l 





fossil wood, hardpan, shells, and kaolinitic burrows of aquatic animals (Marsh, 
1966). 

Three marine shorelines can be recognized from existing topographic profiles 
across Escambia and Santa Rosa Counties. The shoreline at 30 feet above National 
Geodetic Vertical Datum (NGVD) of 1929 is representedby the Pimlico terrace, the 
Penholoway terrace has a relic shoreline at 70 feet NVGD, and the third shLoreline 
is a seaward-sloping upland surface ranging from 70 to 270 feet above NVGD. 

The geologic structure of the western Florida Panhandle is a simple holmocline 
with a few faults and folds present in northern Santa Rosa County where the 
Pollard graben is located. 

3.2 SITE-SPECIFIC GEOLOGY. Geologic data from the individual sites at NAS 
Whiting Field were obtained from existing boring logs, and from RI Phase I 
subsurface explorations including monitoring well borings, PCPT soundings, and 
geophysical logging. 

Boring logs for wells WHF-l-l, WHF-17-1, WHF-18-1, WHF-3-1, WHF-4-1, WI-IF-7-1, 
WHF-8-1, WHF-9-1, WHF-10-1, WHF-ll-l WHF-12-1, WHF-13-1, WHF-14-1, WHF-15-1, and 
WHF-16-1 were developed by Geraghty & Miller, Inc. (1986), from data collected 
during the Verification Study. These logs were recorded only as intervals of 
major lithologic units. Lithologic data were collected from the RI Phase I 
monitoring well installation program at S-foot intervals. Because of the lack 
of definition of the geologic data from the Geraghty & Miller logs, the Geraghty 
&Miller logs were supplantedby RI Phase I data for interpretation of geological 
cross sections. PCPT explorations were logged continuously throughout the 
sounding and geophysical logging was conducted to total depth of the existing 
monitoring wells. 

To tie together the various forms of geologic data collected from the above 
methods, the data were input to a geotechnical software package called 
Geotechnical Graphics Software"" (GTGS""). Information (if available) entered into 
the GTGS borelogs included depth, soil recovery, OVA readings, soil description, 
unified soil classification, and soil symbols code. 

By creating a large lithologic column database through GTGS', geologi'c cross 
sections across the installation and the individual site groups could be 
developed. Interpretation of the geologic cross sections will vertfy the 
existence of any confining clay unit, the orientation (e.g., direction of dip) 
and thickness of the unit, potential contaminant migration pathways, and 
relationship to the potentiometric surface. 

The potentiometric surface on the cross sections was developed by connecting 
water level measurements for monitoring wells in the geologic profiles. Depth 
to the water table in the PCPT profiles could not be accurately determined and 
the potentiometric surface was extrapolated through the profile. 

The lithology at NAS Whiting Field generally consist of sands and gravels with 
interbedded silt and clay layers, suggesting a low to moderate energy fluvial 
depositional environment. The sands ranged from very fine to coarse in grain 
size, with moderate to very high densities and they were generally poorly graded. 
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The gravels were typically encountered in lenses of thicknesses of less than 1 __ 
foot or in little to trace amounts along with coarse sands. 

Clay and silt layers were found at variable depths throughout NAS Whiting Field. 
Commonly, clays occurred with varying amounts of silt and fine sand. Moderate 
to highly plastic clay layers were encountered at thicknesses of up to 30 feet. 
Silt layers were found less frequently than clay layers and often contained small 
amounts of clay and very fine sand. Prior to the RI Phase I field program, a 
continuous semi-confining to confining clay layer was believed to be present 
beneath NAS Whiting Field. Based on the interpretation of the geologic data, no 
continuous clay layer is present. However, locally confining conditions may be 
present where clay layers are present, 

3.2.1 Industrial Area The geology of the industrialized area at NAS Whiting 
Field was interpreted from geologic data collected from Sites 3, 4, 5, 7, 8, and 
the production well subsurface explorations. 

Lithology of the soils consistently followed the pattern of sands with 
interbedded silts and clays found throughout the installation. Massive sand 
units up to 140 feet thick (WHF-S2-WP-04) were encountered below the industrial 
area. The interbedded clay and silt layers were found at depths ranging from 
ground surface to 200 feet bls with variable thicknesses ranging from approxi- 
mately less than 1 foot to 20 feet. 

Using the lithologic profiles developed from GTGSTY, geologic sections through the 
industrial area were generated (Figures 3-2 through 3-4). Cross section 
locations in plan view are presented in Figure 3-5. All of the cross sections ,A., 
are similar with respect to the interbedded stratigraphic units but little 
correlation between clay layers within adjacent profiles can be made. 

3.2.2 Southwestern Disposal Areas Data collected from subsurface explorations 
conducted at Sites 15 and 16 were used to characterize the geological setting at 
the southwestern disposal areas. The geological data set consisted of logs from 
a total of three monitoring well borings and four PCPT explorations. Figure 3-6 
shows a geological cross section through Sites 15 and 16. The location of the 
cross section is presented in Figure 3-7. 

Clay and clayey sand layers were primarily located at depths of less than 40 feet 
bls. The thickest of these layers was approximately 20 feet at PCPT exploration 
WHF-15-CPT-2. 

Similar to the geological conditions of the Industrial Area, no significant 
laterally extensive clay layer is present to impede migration of contaminants 
from the disposal areas to groundwater. 

3.2.3 Northwestern Disposal and Firefinhtinp Trainina Areas Geological data 
from three monitoring well borings and four PCPT explorations were used to 
evaluate the geologic conditions present at Sites 1, 2, 17, and 18. 

The only highly plastic clay layer that had a thickness of greater than 5 feet 
at any of the four sites was encountered at the Site 17 PCPT exploration WHF-17- 
CPT-1 (approximately 30 feet thick). Such a clay layer, if laterally extensive, __ 
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n would provide an ideal confining unit, but due to the limited amo,unt of 
geological data at Site 17 the presence of a continuous clay layer cannot be 
determined. 

A geologic cross section through Sites 1, 2, 17, and 18 is presented in Figure 
3-8. Once again correlation of lithologic units is virtually nonexistent. Plan 
view of this cross section is shown in Figure 3-9. 

3.2.4 Southeastern Disposal Areas A total of eight monitoring well borings and 
seven PCPT explorations provided geological data for Sites 9, 10, 11, 12, 113, and 
14. Subsurface soil types at the above sites included low to high plasticity 
clays, inorganic silts, fine- to coarse-grained sands, and gravel. 

Clay layers were encounteredmore frequently and at a greater thickness below the 
southeastern disposal areas than at any of the other site groupings. Thickness 
of the clay layers was approximately 30 feet. The most laterally extensive clay 
layer beneath all of the site groupings was present at the southeastern disposal 
area site grouping. Figure 3-10 presents a geologic cross section from Site 9 
to Site 13. Two distinct clay layers appear to be present, one at approximately 
125 feet mean sea level (msl) and the other at approximately 75 to 50 feet msl. 
Clay layers containing various amounts of silt and sand that were located at 
similar elevations were considered to be of the same depositionalunit. It would 
not be uncommon in a fluvial depositional environment to find varying amounts of 
silt and sand in a lithologic unit predominantly composed of clay. Plan view of 
this cross section is shown in Figure 3-11. 

3.2.5 Installation Wide Interpretation Based on data collected from subsurface 
explorations including monitoring well borings, PCPT soundings, and geophysical 
logging, the following interpretations of the geologic conditions at NAS Whiting 
Field were made. 

The soils encountered during the subsurface explorations generally consisted of 
massive, very fine- to coarse-grained sand with interbedded clay, silt, and 
clayey sand layers. Clay layers were often as much as 30 feet thick and 
typically contained varying amounts of silt and fine sand. Silt layers were 
encountered less frequently than clay layers and usually contained small amounts 
of clay and very fine sand. 

Sand units were generally composed of poorly graded sands ranging from very fine 
to coarse in grain size. Occasional layers of gravels, typically less than 1 
foot thick, were found at depths greater than 40 feet bls. Gravel more commonly 
occurred in small amounts with coarse sands rather than in distinct YLayers. 
Lithologic logs with soil descriptions and other pertinent data collected from 
the subsurface explorations are presented in Appendices A and C. 

Lithologic logs from various sites that have been adjusted to relative mean sea 
level elevations were combined to create geologic cross sections through the 
installation and the site groupings. 

,- 

Figure 3-3 shows a geologic cross section that runs through the entire 
installation from the northwestern area of Site 17 to the southeastern part of 
Site 13. Limited correlation between the clay layers appears to be present and 
due to the large distance (up to 4,000 feet) separating the explorations, the 
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interpretation of contiguous clay layers that are not measured at intervals more 
closely spaced than at NAS Whiting based solely on the elevation of the layers 
may not be reliable. In depositional environments like those found at NAS 
Whiting Field, it is difficult to correlate specific lithologic units over large 
distances because it is uncertain if they are associated with the same 
depositional event. With additional lithologic information between the existing 
explorations a more accurate interpretation of continuous clay layers c.ould be 
made. 

The lithologies of the four site groupings: industrial area (Sites 3, 41, 5, 7, 
8, and production well areas), southwestern disposal area (Sites 15 and 16), 
northwestern disposal and fire fighting training areas (Sites 1, 2, 17, and 18), 
and the southeastern disposal areas (Sites 9, 10, 11, 12, 13, and 14) were 
similar in that they contained massive sand units with interbedded clay and silt 
layers. Only thickness, depth, and frequency of the interbedded clays and silts 
differentiated the site groupings from one another. 

At depths of approximately 50 feet bls, the lithologies of the southwestern 
disposal areas and northwestern disposal and fire fighting training areas are 
primarily composed of poorly graded sand with an occasional clay, silt, or clayey 
sand layer. In contrast, the southeastern disposal areas and the industrial area 
appear to have a greater number of clay and silt layers that are commonly found 
at depths of greater than 100 feet bls. 

Overall, no continuous confining clay layer is interpreted to be present at NAS 
Whiting Field. However, clay layers are present and laterally continuous at some 
areas of the installation and locally confining conditions may be present. Based 
on the cross sections developed by GTGSN, the areas of the installation that may 
exhibit locally confining to semi-confining conditions would include the 
following list. At these general locations a substantial clay or silty clay 
layer is present at the elevations shown. 

Site Grouping 
Elevation of Clay Layer 

(feet NGVD) 

Sites 10 and 11 Approximately 125 feet 
Site 9, 10, 11, and 12 Approximately 50 to 75 :feet 
Site 17 Approximately 130 to 160 feet 
Sites 15 and 16 Approximately 30 to 60 :feet 

. 
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4.0 GEOLOGIC CONCLUSIONS 

Based on the evaluation of the geologic data collected during Phase I of the RI 
the following conclusions can be made. 

. The subsurface soils at NAS Whiting Field generally consist of massive 
sand units interbedded with clay, silt, and gravel layers. 

l The clay layers ranged in thickness from less than 1 foot to 30 feet 
and were encountered at depths ranging from land surface to 200 feet 
below land surface. 

. The clay layers were composed of low to high plasticity mottled clay 
with low plasticity clays containing small to moderate amounts of silt 
and fine- to medium-grained sand. 

. The silt layers were encountered less frequently than clay layers and 
often contained small amounts of clay and very fine sand. 

. The sand units were commonly composed of poorly graded sand of very 
fine to coarse grain size. 

. The gravel, when encountered, was most frequently encountered with 
coarse sand at depths greater than 50 feet bls and in layers less than 
1 foot thick. 

. Based on geologic cross sections developed from subsurface exploration 
data, no laterally continuous confining clay layer is present beneath 
NAS Whiting Field. 

. Clay layers that were found to be partially continuous or continuous 
below the southeastern and northwestern disposal areas site groupings 
may create locally semi-confining or confining conditions. 

Geologic data gaps exist in that an insufficient amount of the lithology was 
characterized to determine if local confining conditions present at several sites 
are present in the areas between sites to imply that overall confining zones 
exist over large areas of the installation. 
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APPENDIX A 

BORING LOGS, MONITORING WELL AND PIEZOMETER CONSTRUCTION DIAGRAMS 



UNIFIED SOIL CIASSIFICATION SYSTEM 

COARSE 
GRAINED 

SOILS 

MAJOR DMSIONS 
GRAPH LEllER lYPICAL DESCRlPTlONS GTGS 

SYMBOL SYMBOL CODE 
v \ 

GRAVEL 
WEU-GRAVELS 

CLEAN GRAvEbsANDMDCNRE. 
GRAVELS LmLEoRNDFwEs 25 AND 

GRAVELLY 
SOILS 

FINE 
GWUNED 

SOILS 

SAND 
AND 

SANDY 
SOILS 

uoREnuNw% 
OF- SANDS WITH sR.TTsANoB, 

lMNoeLTyD(NRs . 37 

QAYEV- 
SANDCUYMWWRES 35 

SlLTS 
AND 

CLAYS 
LlaJDlmT fNamAMcCUYsQman 

fUSX4lY. FAT CLAYS 34 

HIGHLY ORGANIC SOILS nmiomANlc- 30 

SOIL CLASSIFICATION CHART 

NOTE: 
WHEN SHOWN ON THE BORING LOGS, THE FOLLOWING TERMB 
ARE USED TO DESCRIBE THE CONSWENCY OF COHESIVE SOILB 
AND THE RELATIVE COMPACTNESS OF COHESIONLESB SOILS. 

COHESIVE SOILS COHESIONLESS SOILS 
-=- 

!3lRmGmlNKsq 

VERYson LESSlHAN.25 vERYwDsE lHESEAREUSlJMLY 
son 0.25 l-0 0.5 -oNANaAMw 
MEmJMsllFF 0.5To 1.0 k4zoENsE ATKJNoFsuLsAMuEs. 
SnFF 1.0 To 20 DENSE FENtrrFw~AESISTAKTAND 
VERY STIFF 2.0 To 4.0 VERYOENSE SOIL DtzNsrv DATA 
nARD GREATER THAN 4.0 



TITLE: NAS WHITING FIELD RI 
LOG al WELL: WHF-I-i BORING NO. 

:LXENT: SOIV NAVY PROJECT NO: 65OCkOi 

:ONTRACTOR: GERAGHTY 6; MILLER DATE STARTEO: NA COHPLTO: INA 

IElHOD: MUD-ROTARY CASE SIZE I-INCH EORIMGOXA.: iO-INCH PROTECTION LEVEIL: 0 

rot ELEV.: 142.80 FT. MONITOR INST.: NA TOT DPTH: 122.5FT. DPTH TO g 82.M FT. 

.OGGED By: NA WELL DEVELOPHENT DATE: NA SITE: WHITING FIELD 

5 2 
!I 9 k QI ;r 

F . LABORATORY= y $jE SOIL/ROCK DESCRIPTION pj u d 
% t SAMPLE ID. $ g a ,Q ANDCOMMENTS BLOW’.%+IN 

03 
9 

l-ii $ 
A 

s! 2; VI !i 

SAND-buff fine to coarse sand w/ some gravel 

CLAY-buff/brawn/tan clay w/ same fine to coarse 
sand and gravel 

SAND-buff fine to coarse sand w/ some gravel 

llli 

: -. ‘- : - : 

CLAY-yellow/buff/brown clay w/ some fine to coarse 
..- ‘- ; -. 
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TITLE: NAS WHITING FIELD RI 
LOG al WELL: WHF-3-E BORING NO. 

CLIENT: SOIV NAVY PROJECT NO: 8500-01 
-. 

CONTRACTOR GERAGHTY 6 MILLER 1 DATE STARTED: NA COMPLTO: NA 

METHOD: MUD-ROTARY CASE SIz!Z 4-INCH BORING DIA.: iO-INCH PROTECTION LEVEL: 0 

TOC ELEV.: 175.42 FT. MONITOR INST.: NA TOT DPTH: 152.5FT. OPTH TO 3 103.55 FT. 

LOGGED By: NA WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

E 5 . LABORATORY LL 
% t SAMPLE ID. 3 

m 

5r 

104 

15: 

20r 

25-x 

301 

351 

40’ 

45r 

50” 

551 

60< 

854 

70’ 

75’ 

85s 

SO< 

951 

OO{ 

I057 

ilO+ 

i15+ 

120-I 

125+ 

130: 

135-z 

407 

145: 

I501 

155- 

- 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

CLAY-red clay w/ some fine to medium sand 

SAND-buff fine to coarse sand w/ some gray clay 

SAND-buff flne to coarse sand 

CLAY-gray w/ some fine sand 

SAND-buff fine to coarse sand w/ some gravel .‘O.. ‘. 
0 ..,o 
r.*.. 

. ‘. . 
,.- . . . 

L 

0 ‘. .,o 
:*.. 

. ‘. . 
:*. . ‘. 

0 ..o 
:*.. 

CL 

SW 

BLOWS/B-IN n 
Ii 
22 
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TITLE: NAS WHITING FIELD RI 
LOG of WELL: WHF-3-W BORING NO. 

3J3Tz SOIV NAVY PROJECT NO: 6500-01 

CONTRACTOR: GERAGHTY 6 MILLER DATE STARTED: NA CONPLTO: NA 

+fETHOD: MUD-ROTARY CASE SIZE: 4-INCH BORING DIA.: iO-INCH PROTECTION LEVEL: 0 

TOC ELEV.: 174.90 FT. MONITOR INST.: NA TOT DPTH: 152.5FT. OPTH TO ? 103.10 I-T. 

LOGGED By: NA WELL DEVELOPMENT DATE: NA SITE: WHITING FIELO 

W 2 
2 !I 2 ye 2 

E - LABORATORY& y a. g SOIL/ROCK DESCRIPTION Fp = 
g t SAMPLE ID. 2 g ip 

BLOWS/B--IN _I d 

co 
ANDCOMMENTS 

cz d 
LT 2 $ xi :: 

SAND-buff fine to coarse sand w/ some gray clay 

SAND-buff fine to coarse sand 

CLAY-gray w/ some fine sand 

SAND-buff fine to coarse sand w/ some gravel 

LLi 

-. .- 
- : : - 
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CLIENT: SOIV NAVY 

CONTRACTOR: WILLIAMS h; ASSOC. 

METHOD: MUD-ROTARY 

TOC ELEv.: 178.26 FT. 

LOGGED By: A. OESANDRO 

I I I 
PROJECT NO: 8500-01 

/- 

1 DATE STARTED: i2-16-90 COMPLTII: i-7-91 

i CASE SIZE 4-INCH BORING DIA.: to-INCH 

MONITOR INST.: OVA TOT DPTH: i51.2FT. 

WELL CEVELOPMENT DATE: i-a-ai 

PROTECTION LNEL: 0 

DPTH TO g 106.78 FT. 

SITE: WHITING FIELD 

z !t! * LABORATORYa 
% t SAMPLE ID. f 

VI 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS BLOWSB-IN 2 

zl 
2 

5- 

io- 

i5- 

20- 

25- 

30- 

35- 

40- 

45- 

50- 

55- 

I 60- 

85- 

70- 

75- 

I 80- 

m- 

ao- 

a5- 

I’ oo- 

SAND 6; CLAY-it brown/tan very line sand and clay 

CLAY-brown/red/tan clay, mottled, good plasticity 

CLAY-red/tan clay w/ some sand, mottled, moderate 
plasticity 

CLAY-red/it brown/tan clay, mottled, good plasticity 

SAND-tan/white/pink fine to medium sand 

SAND-white/tan coarse sand 

SANDwhite/pink medium to coarse sand 

SAND-tan/brown medium to coarse sand 

SAND-white/tand medium sand 

SAND-red/pink medium to line sand 

Same as above 

SAND-W red/pink medium to fine sand 

Same as above 

SAND-pink/tan medium to coarse sand 

SAND-tan/it brown very fine sand 

Same as above 

SAND-it brown/tan medium to coarse sand 

SAND-It brown/pink coarse sand 

SAND-tan/It brown fine to very fine sand 

TITLE: NAS WHITING FIELD RI 
LOG of WELL: WHF-3-3 BORING NO. 

3-4-10 

11-20-30 

8-10-10 

e-a-a 

20-38-55 

IO-ii-14 

a-ii-i5 

12-12-19 

10-15-24 

18-23-28 

18-23-33 

23-29-40 

12-20-20 

10-24-35 

20-31-45 

SP 

3i-50- 

50-50- 

15-40-50 

3i-50- 

35-50- 



TITLE: NAS WHITING FIELD RI 
LOG of WELL: w-F-3-3 BORING NO. 

CLIENT: SIJIV NAVY PROJECT NO: 6500-01 

CONTRACTOR: WILLIAMS &; ASSOC. DATE STARTED: f2-16-80 CONPLTD: f-7-91 

METHOD: MUD-ROTARY CASE SIZE 4-INCH BORING DIA.: IO-INCH PROTECTION LEVEL: 0 

TOC ELEV.: 178.26 FT. HOMTOR INST.: OVA TOT DPTH: f51.2FT. DPTH TO 0 108.78 FT. 

LOGGED By: A. DESANDRO WELL DEVELOPENT DATE: t-a-af SITE: WHITING FIELD 

2 E E 3 ;r 
E . LABORATORY~L y 2 a Y SOIL/ROCK DESCRIPTION p 2 
2 t SAMPLE ID. $ g 9.5 

BLOWS/B-IN d 
ANDCOMMENTS 

0-J 
-1 

+$I II 
k+! Y Continued from PAGE 1 3 9 2 

SAND-it brown/pink medium sand 

105- 22 0 Same as above 24-37-35 

iio- 23 0 CLAY-red/It gray clay, mottled, good plasticity 5-if-f!j 

24 0 Same as above io-is-20 
ff5- 

i20- 25 0 CLAY-purple/tan/gray clay, mottled, good plasticity 7-14-15 

f25- 26 0 SAND-tan/white coarse sand and gravel 25-50- 

130- 27 O-4 SANII-it brown/tan coarse to medium sand w/ some 43-50- 

gravel and clay 

i35- 28 0 CLAY-tan/purple clay, mottled. low plasticity. some 40-50- 

gravel 
40- 2a O-2 SAND-brown very fine sand 45-50- 

145- 30 0 SAND-brown/it brown medium to coarse sand 20-35-38 :. 

w 

: -. ‘,.- 

f50- 31 OS4 Same as above CLAY-yellow/buff/brown clay w/ 
-: 

24-28-30 ‘: = : 

some fine to coarse sand 
155- 

f60- 

fix- 

170- 

f75- 

IBO- 

f85- 

fao- 

fa5- 

zoo- 
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CONTRACTOR: WILLIAMS 61 ASSOC. 1 DATE STARTED: f-8-91 COMPLTD: 3-4-91 

METkiOLl:MUD-ROTARY 1 CASE SIZE 4-INCH 1 BORING DIA.: IO-INCH 1 PROTECTION LEVEL: 0 

TOC ELEV.: 185.80 FT. HOMTOR INST.: OVA TOT OPTH: 201.5FT. OPTH TO Yj 121.38 FT. 

LOGGED By: A. CESANCRO WELL DEVELOPMENT DATE: 3-8-Sf SITE: WHITING FIELD 

E k! . LABORATORYn 
g t SAMPLE ID. 2 

a 

SOIL/ROCK DESCRIPTION 
ANDCCMMENTS BLOWS/G-IN a 

I: 
9 

55 

1 

--I 
85 

74 
75-d 
804 
85 

1 
so 

-I 
a5 

1 00 

1 
/ 105 

4 
IfOA I 

TITLE: NAS WHITING FIELD RI 
LOG al WELL: WHF-5-OW-1 BORING NO. 

CLIENT: SCIV NAVY PROJECT NO: 8500-01 

SANU-dk brown very tine sand SP .; .,., . . . . : : ‘. ‘. ‘_ .; .,., . . . . . 
CLAY-white/red brown clay w/ some sand, mottled, 
moderate plasticity 

SAND-red brown fine to medium sand 

SAND-white/it pink very fine sand 

a-15-20 

a-17-26 

Same as above 18-22-22 

CLAY-gray/red brown, mottled, good plasticity 8-15-2s 

SAND-white very fine sand is-37-40 

Same as above 19-25-32 

SAND-white fine sand 20-25-31 

SAND-white/it pink fine to medium sand 25-40-50/5 

SAND-It gray/white fine to very fine sand 12-20-28 

Same as above 18-20-21 

SAND-white/it brown coarse sand to gravel 8-19-22 

SAND-it brown medium to coarse sand 

SAN&it gray very fine sand 

SAND-it gray/red very fine sand 

.’ : ‘, : : 

; ,. ,. SP : : 
,. _. ; ., ; : : 

. ,. ,. ; ; 
. . . . . . . . ...‘.... 

sp 
. . :: _. : : 

. . . . . . . . ; : ,: ; : SP 

.:.: ::;. ,. ,. ; ., ; ,.:..:.. 
; ,. ,. ., . . SP .:::: _...... . ,; ; : :. : .; .: 
“““” SP ,. ,. ; 
;.:. :‘.‘~..:. ,. ,. ; : : 
‘.“..‘. SP ; ; ; ‘_ ‘. 

is-28-30 

SAND-it red/gray fine sand 15-20-24 

SAND-it red/red fine to very fine sand w/ trace 
gravel 

17-25-32 

18-27-35 

23-33-48 

SAND-tan medium to fine sand 3a-50/5 

Same as above 32-50/E 

SAND-tan coarse to medium sand 

_..,... _. : ‘, _’ : : 
“‘.“‘: SP . . . . . . . . :: ,. : _: ,.,_.._. “f,‘.‘:.‘: 

3%50/5.5 

SAND-tan/pink coarse sand w/ little gravel 

.; .: 
“““” SP : ._. .’ ._. : 
:.:::.1., . . ._...;. : : : : : m .‘..‘.” SP .; .,., .;; 
:.:. ‘.‘.I ‘_._ 
,: ;. : ..’ : ,: 

SP 

2a-31-5015 

42-50/5 
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TITLE: NAS WHITING FIELD RI 
LOG al WELL: WHF-5-OW-1 BORING NO. 

CLIENT: SDIV NAVY PROJECT NO: 6500-01 

CONTRACTOR: WILLIAMS & ASSOC. DATE STARTEll: I-8-91 COMPLTII: 3-4-91 

METHOO: MUD-ROTARY CASE SIZEi 4-INCH BORING CGA: IO-INCH PROTECTION LEVEL: II 

TOC ELEV.: 185.80 FT. MOMTOR INST.: OVA TOT DPTH: 20t5FT. OPTH TO 0 121.36 FT. 

LOGGED By: A. OESANDRO WELL DEVELOPMENT DATE: 3-6-91 SITE: WHITING FIELD 

W 

5 
2 y- 

E 
& !j ;r 

* LABORATORY= y II g SOIL/ROCK DESCRIPTION 
$82 i t SAMPLE ID. ?j g 8 ,p BLOWS/B--IN 2: 

0 
ANDCOMMENTS -I 

9 
!-2 3 

2 Continued from PAGE 1 2 iid 3 
3 SAND-tan medium to fine sand 

115: 24 0 NO RECOVERY-blow count indicate sand 50/5 

20- 25 0 CLAY-gray/red clay, mottled, good plasticity IO-if-f,2 
I 

25- 
CLAY-SHELBY TUBESAMPLE 

3oy 28 0 CLAY-gray/brown clay, mottled, good plasticity a-22-50/5 

35: 27 0 CLAY-gray/brown clay, mottled, low plasticity 29-32-5015 

40- 28 0 SAND-pink/tan very fine sand 23-35-31 

45- 2a o*2 SAN0 and CLAY-pink very fine sand w/ some clay, 20-23-31 

thin clay iense (4”) 
50: 30 I 

SAND-gray/pink very fine to fine sand, clay iense 
2a-40-!50 

(2”) 
l55- 31 NA 4a-50/3 

NO RECOVERY-blow counts indicate sand 

ElOy 32 NA NO RECOVERY-blow counts indicate sand 50/5.5; 

05- 33 NA NO RECOVERY-blow counts indicate sand NA 

70- 34 0 SAND-tan/white coarse sand to gravel w/ some 38-is-28 

pebbles 
l75- 

80- 35 0 SAND-red/tan fine to medium sand w/ some clay 35-50/5 

85y 38 NA NO RECOVERY-blow counts indicat sand 50/5 

so1 

a5- 37 0 SAND-tan coarse sand and gravel w/ trace clay 28-34-:38 

oo- 38 0 SAND-red/tan coarse sand and gravel WI trace clay 34-50/3.5 

SAND-buff fine to coarse sand w/ some gravel 
105: 

CLAY-buff/brown/tan clay w/ some fine to coarse 
sand and gravel 

!fO- 
SAND-buff fine to coarse sand w/ some gravel 

215- CLAY-yellow/buff/brown clay w/ some fine to coarse 
sand 

:20- 

PAGE 2 of WHFS-OWl ARR FNVIRONI’ENTAL SEByIES. INC. 



TITLE: NAS WHITING FIELD RI 

:LIENTz SDIV NAVY 

LOG oi WELL: WHF-5-OW-2 BORING NO. 

PROJECT NO: 6500-01 

:ONTRACTOk WILLIAMS 6 ASSOC. DATE STARTED: I-31-81 COMPLTD: f-31-91 

rlETH00: MUD-ROTARY CASE SIZE 4-INCH BORING DIA.: IO-INCH PROTECTION LEVEL:0 

rot ELEV.: 188.02 FT. MONITOR INST.: OVA TOT DPTH: 123FT. IIPTH TO p 115.64 FT. 

.OGGEO By: A. OESANORO WELL OEVELOPMENT DATE: 3-e-211 SITE: WHITING FIELD 

I Y T g LABORATORYa 
; h- SAMPLE ID. ?i 

Y 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

I; 

5-- 

ioy 

15: 

20: 

25: 

301 

357 

101 

45: 

50- 

55: 
3 

3OE 

651 

70: 

75: 

80-y 

85-y 

so: 

a5-- 

001 

057 

IlO-- 

ii57 

20 

125 

- 
SEE DESCRIPTION FOR WHF-5-OW-I 

BLOWS/B-IN d 

2l 
3 

I I 
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TITLE: NASWHITING FIELII RI 
LOGal WELL: WHF-5-PZ-I BORING NO. I I 

:LIENTz SDIV NAVY PROJECT NO: 8500-01 

CONTRACTOR: WILLIAMS 6 ASSOC. DATE STARTEO: Z-19-91 COMPLTD: 2-20-U 

METHOO: MUD-ROTARY / CASE SIZEi I {M-INCH BORING DIA.: 7 7/8-INCH 1 PROTECTION LEVE!L: 0 

TOC ELEV.: 186.01 FT. MONITOR INST.: OVA TOT DPTH: 134FT. 

LOGGEDBY: A.DESANllRO WELL DEVELOPMENT DATE: 3-8-91 

DPTH TO $! 121.87 FT. 

SITE:WHITING FIELD 

E Y * LABORATORYa 
% t SAMPLEID. 3 

UY 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

- 

2 
BLOWS/B--IN d 

A 
2 

SEE DESCRIPTION FOR WHF-5-OW-1 
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TITLE: NAS WHITING FIELD RI I LOG al WELL: WHF-5-PZ-2 BORING NO. 

:LIENTz SOIV NAVY 1 PROJECT NO: 8500-01 

ZONTRACTOR: WILLIAMS 6 ASSOC. / DATE STARTED: 2-i7-Qi COMPLTO: 2-19-U 

r(ETHOO: MUD-ROTARY CASE SIZE I I/2-INCH GORING DIA.: 7 7/8-INCH PROTECTION LEVEL: 0 

rot ELM.: m5.80 FT. MONITOR INST.: OVA TOT DPTH: i5oFT. OPTH TO g 120.78 FT. 

.OGGEll By: A. OESANORO WELL DEVELOPMENT DATE: 3-6-U SITE: WHITING FIELD 

z 
w 

* LABORATORY iii 
& t SAMPLE ID. 5 
u UY 

-T 

5 

10 2 
i 

15 

20 
1 

251: 

30’ 

351 

40: 

451 

50+ 

55’ 

SOti 

85 

70 

75’ 

a0+ 

85-c 

IO57 

ilO{ 

115” 

120’ 

125’ 

i30+ 

135’ 

140 

I45 

150 

- 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

;EE DESCRIPTION FOR WHF-5-OW-I 

;r 
BLOWS/B-IN d 

2 
!+i 

- 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 
I 

/ 

/ 
, 

I 

I 

I 

I 

I 

I 

I , 

I , 

/ , 

I , 

, , 

I , 

, 

c , 

C 

Z 

, , 

, 

I , 

/ , 

, , 

c , 

h : 
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TITLE: NAS WHITING FIELD RI 
LOG ol WELL: WHF-7-i BORING NO. 

,-. 
:CLIENT: SDIV NAVY PROJECT NO: 8500-01 

CONTRACTOR: GERAGHTY 6MILLER 1 DATE STARTEO: NA 
I 

COMPLTII! INA 

METtiOO:MUD-ROTARY CASE SIZE: 4-INCH BORINGOIA.: to-INCH PROTECTION LEVEL: 0 

TOC ELEV.: 187.77 FT. MONITOR INST.: NA TOT OPTH: 142.5FT. IJPTH TO 3 128.48 FT. 
I 

LOGGED By: NA WELL DEVELOPMENT DATE: NA SITEWHITING FIELD 

E !! * LABORATORY& 
Et SAMPLE ID. ?! 

SOIL/ROCK DESCRIPTION 

G ANDCCMMENTS 
ii! Y 3 

- - 
:LAY-red clay w/ some finetomedium sand t T 

BLOWS/B-IN a 
A 
Y 

20 

25 

30: 

35: 

40r 

45+ 

D .‘b.. ‘_ . . . . 
SAND-buff fine to coarse sand w/ some gravel ,.’ l . . 

. ‘. . 

. ..,. 

,*’ l . 

1 
r’b.. 

‘. 

. ‘. . 

r.0.. 
\ 

so+ . ‘. . 

55-I 

SO/ 

65 

70 

75 

80 

85: 

90’ 

95-I 

I 

I 

ii0+ 

ii5+ 

i2oe 

125’ 

130: 

2 
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mLE: NAP WHITING FIELD RI 

:LIENT: SOIV NAVY 

LOG al WELL: WHF-8-i BORING NO. 

PROJECT NO: 8500-01 

:ONTRACTOk GERAGHTY 6; MILLER 1 DATE STARTED: NA CONPLTO: NA 

IETHOD: MUD-ROTARY CASE SIZE 4-INCH BORING DIA.: IO-INCH PROTECTION LEVEL: D 

TOC ELEV.: 172.92 FT. MONITOR INST.: NA TOT OPTH: 180.OFT. OPTH TO g 114.80 FT. 

.OGGED By: NA WELL DEVELOPHNT DATE: NA SITE: WHITING FIELD 

I35 

140 

145 

I50 

I55 

160 

I85 

170 

I75 

SOIL/ROCK OEBCRIPTICN 
ANDCOMMENTS 

:LAY-red clay w/ some fine to medium sand 

<AND-buff fine to medium sand w/ clay streaks 

SANO-buff fine to coarse sand w/ some gravel 

CLAY-Ilght gray clay w/ some fine to coarse sand 

SAND-white fine to coarse sand w/ some gravel 

SAND-white fine to coarse sand w/ some light gray 
clay, streaks 

2 
d BLOWS/e-IN -I 

G 

180--J 
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TITLE: NAS WHITING FIELD RI 
LOG of WELL: WHF-8-i BORING NO. 

CLIENT: SOIV NAVY PROJECT NO: 6500-01 

CONTRACTOR: GERAGHTY 6: MILLER DATE STARTED: NA CONPLTD: NA 

METHOD: MUD-ROTARY CASE SIZE 4-INCH BORING DUs IO-INCH PROTECTION LEVEL:0 

TOC ELEV.: 146.60 FT. NONITOR INST.: NA TOT DPTH: fi7.5FT. DPTH TO p 82.88 FT. 

LOGGED By: NA WELL CEVELOPHENT DATE: NA SITE: WHITING FIELD 

22 i!i z 3 
E * LABORATORY~L y 2 E Y 2 

SOIL/ROCK DESCRIPTION ;g 2 
% t SAMPLE ID. ?$ f: 89 BLOWS/B-IN 2 

cn 
ANDCOMMENTS 

9 
!-5; F! A 

z I; 5: Y 

CLAY-red/white clay w/ someflne to medium sand 

SAND-white flne to medlum grained sand w/ some 
red/white clay 

CLAY-red/white clay 

SAND-white fine to coarse sand w/ some gravel, 
streaks of clay 

CLAY-red/white clay 



TITLE: NAS WHITING FIELD RI 
LOG al WELL: WHF-Q-2 BORING NO. 

:LIENTi SOIV NAVY 1 PROJECT NO: 8500-01 

:ONTRACTOk WILLIAMS 6 ASSOC. DATE STARTED: H-28-90 COMPLTII: 12-13-90 

IETH00: MUD-ROTARY CASE SIZEi 4-INCH BORING DIA.: IO-INCH PROTECTION LEVEL: 0 
I 

rot ELEV.: if3i.iQ FT. 

.OGGEll By: E. BLOMBERG 

MONITOR INST.: OVA 1 TOT OFTH: l20FT. OPTH TO 3 QB.lQ FT. 

WELL DEVELOPHENT DATE: i-Q-Q1 SITE: WHITING FIELD 

I Y k < LABORATORYg 
y L SAMPLEID. 4 

fn 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

2 
BLOWS/B-IN d 

2 3 

5-- 

IO-- 

15: 

2013 

25: 

30-y 

35: 

407 

45= 

501 

55: 

6Oy 

707 

75-- 

8Oy 

85: 

90: 

95: 

,ooy 

105~- 

IlO4 

115-y 

i20- 

125-j 

;AND-red orange fine sand w/ little silt, trace Clay 

;AND-red orange fine sand w/ little silt 

;AND-dark red flne sand w/ little silt, trace clay, 
lense 

Game as above 

;ame as above 

SAND-yellow to white 

SAND-yellow/white/purple/pink fine sand w/ trace 
jilt, mottled 

SAND-maroon/purple/white/yellow sand, w/ trace slit, 
itratified, mottled 

SAND-pink fine to coarse sand, well graded, loose 

SAND-white very coarse sand 

SAND-pink/white fine sand, dense 

SAND-pink/tan fine to medium sand, dense 

Same as above 

SAND-pink/yellow fine coarse sand, well graded 

SAND-pink/tan medium sand w/ some fine sand, 
dense 

SAN&orange/pink fine sand w/ little slit 

CLAY-gray clay w/ some slit. low to moderate 
plasticity 

CLAY-purple/gray clay, mottled, good plaStiClty 

CLAY-gray/light brown clay, mottled, good plasticity 

CLAY-purple/gray clay, mottled, good plasticity 

SAND-It brown/It gray fine to medium sand 

SAND-It red/It gray, very fine sand 

SAND-pink/It brown fine to medium sand w/ trace 
gravel 

SAND-R brown fine sand 

7-Q-13 

7-10-12 

12-18-18 

8-Q-10 

7-10-10 

8-H-12 

12-17-19 

13-13-13 

25-27-37 

22-42-48 

3%50-5014 

24-35-40 

3s50/5 

22-32-15 

5-10-15 

7-13-15 

Q-IO-18 

35-36-58 

3s55- 

16-31-58 

29-35-40 

25-38-55 

PAGE 1 ~of WHF-9-2 ARB ENVIRONWNTAl eSEFWX5. JNI: I 
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TITLE: NAS WHITING FIELD RI 
LOG al WELL: WHF-10-l BORING NO. 

CLIENT2 SDIV NAVY PROJECT NO: 6500-01 

CONTRACTOR: GERAGHTY 6 MILLER DATE STARTED: NA COMPLTI’J: NA 

METHOD: MUD-ROTARY CASE SIZE: &INCH BORING DIA.: iO-INCH PROTECTION LEVEL:0 

TOC ELEV.: 148.77 F-r. MONITOR INST.: NA TOT OPTH: ii7.5FT. DPTH TO 0 84.23 FT. 

LOGGED By: NA WELL DEVELOPMENT DATE: NA X3-E: WHITING FIELD 

w 
is ye. x % 

E Y 2 
e g LABORATORY= k!J gs SOIL/ROCK DESCRIPTION p 2 d 
8 LL SAMPLE ID. $ 8 2 &? ANDCOMMENTS BLOWS/l3-IN 

UJ !-z-l i=! i 
E Y z; 2 2 

CLAY-red/white clay w/ some fine to medium sand 

CLAY-red/white clay 

SAND-white fine to coarse sand w/ some gravel, 

uli 

-. .-. 
- : :,. = 
- .. ._‘- ,’ 

CLAY-red/white clay -. 
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TITLE: NAS WHITING FIELD RI 

:LIEKT: SDIV NAVY 

LOG of WELL: WHF-Ii-l BORING NO. 

PROJECT NO: 6500-01 

:OMTRACTOR: GERAGHTY 6; MILLER DATE STARTED: NA COHPLTO: NA 

~Ell-KXl: MUD-ROTARY CASE SIZE: 4-INCH BORING CIA: lo-INCH PROTECTION LEVEL:0 

TOC ELEV.: 118.70 FT. MONITOR INST.: NA TOT OPTH: 127.5F-r. OPTH TO g 57.15 FT. 

-0GGED By: NA WELL DEVELOPMENT DATE: NA SITE:WHITING FIELD 

E Y . LABORATORY LL 
; t SAMPLE ID. ?$ 

in 

5 

i 

10 

I5 
i 

20-I 

25 

30 

35 

401 

45: 

50: 

55-y 

80--r: 

852 

70: 

75-y 

80: 

8!-5~- 

QOL 

95: 

100~ 

105: 

1101 

115: 

120~- 

125-y 

1307 

l35- 

- 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

BLOWS/f+IN 

ZLAY-red/gray clay w/ some fine to medium sand 

ZLAY-red/blue gray/light gray/orange/yellow/white 
:lay 

SAND-white fine to coarse sand, clay streaks 

SAND-white fine to medium sand, clay streaks 

SAND-white fine to coarse sand w/ some gravel, few 
mafics 

--- 
--- 

--- 
--- 

--- 
--- 

--- 
-se --- 
--- 

--- 
--- 

--- 
--- 

:*.: SW 

1 

. ‘. .,e 

,: 0. 9‘ 

. -. . 

:m.: 

. ‘. .; 

,*’ l : 

. ‘..a ,.- . : I 4 l ‘. .,. 

,: 0 : 

. ‘. b 

“““” SP . . . . . .: ,. ,. 
::. :::. . . .;, . . .; ;. : ., ‘.’ ‘. ‘_.. 
.’ .’ : ‘. .. ::. . . ; ._. ; ., ; 
:.:. .:.I ‘.‘. ,.. . . . .; ; ( ., .: 
,:a.. SW 
. ‘... 

. ..- .* 
0 ; .,e 
: . . : 
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TITLE: NAS WHITING FIELD RI 
LOG at WELL: WHF-11-2 BORING NO. 

CLIENT: SDIV NAVY PROJECT NO: 8500-01 

CONTRACTOR WILLIAMS 6; ASSOC. DATE STARTED: 11-27-90 COMPLTtI: 12-I-80 

METHOD: MUD-ROTARY CASE SIZE: 4-INCH BORING DIA.: IO-INCH PROTECTION LEVEL: 0 

TOC ELEV.: 148.17 FT. MONITOR INST.: OVA TOT OFTH: 130FT. DI’TH TO $f 89.88 FT. 

LOGGED By: E. BLOMBERG WELL CEVELOFHENT DATE: l-8-81 SITE: WHITING FIELD 

8 
u 

83 
E 5 i$ 2-z gg gj 

;f 
* LABORATORY m SOIL/ROCK DESCRIPTION 

% t SAMPLE ID. 3 g 5 s BLOWS/O-IN d 
ANDCOMMENTS 

(0 Pf d 11: 
iii ke 

l-0 
‘; 5: Y 

SAND-dark red fine sand w/ some clay 

SAND-dark red fine sand w/ little clay and slit 

CLAY-blue gray/dark purple clay w/ some silt, 

SAND-dark red to yellow fine sand w/ some silt 

SAND-light brown fine to medium sand, dense 

SAND-light brown fine to coarse sand, dense, well 

SAND-brown coarse sand w/ little medium sand 

auofc. 



‘OC ELEV.: I4817 FT. MONITOR INST.: OVA TOT Df’TH: i30FT. DFTH TO 3 89.88 FT. 

OGGEO BY: E. BLOMBERG WELL DEVELOPMENT DATE: l-B-Q1 SITE: WHITING FIELD 

W 

c W 2 ye 
2 

* LABORATORY& 9 a 
$ t SAMPLE ID. 5 

$jEl SOIL/ROCK DESCRIPTION BLOWS/$-IN 
ANDCOMMENTS i 

co 
2 
i2 

2 ,n 

9 Continued from PAGE 1 Y 

ITLE: NAS WHITING FIELD RI 
LOG al WELL: WHF-11-2 BORING NO. 

,---I 
LENT: SDIV NAVY PROJECT NO: 6500-01 

iONTRACTOR: WILLIAMS 6 ASSOC. DATE STARTED: 11-27-80 COMPLTII: 12-I-80 

IElHOD: MUD-ROTARY CASE SIZE 4-INCH BORING DIA.: IO-INCH PROTECTION LEVEL: 0 
1 

‘0 

75 

30 

/ 

95 

30- 

Q5- 

IO- 

D5- 

iio- 

l15- 

20- 

,25- 

l30- 

iAN&brawn/purple/gray/yellow fine sand w/ little 
:lay, stratified 

IAND-brown/yellow fine sand w/ trace silt and Clay 

ZLAY-purple/light gray clay, moderate plasticity, 
nottled 

ZLAY-purple/It gray/yellow clay,w/ trace silt, 
noderate plasticity, mottled 

ZLAY-brown/gray clay 

CLAY-brown/gray clay, moderate plasticity 

SAND-pink/gray fine to medium sand w/ some Clay 

ZLAY-pink/gray/red clay, low plasticity 

SAND-pink/gray medium sand 

SAND-It brown/tan fine sand 

SAND-It gray/white medium sand w/ some gravel 

SAND-It brown/tan coarse sand w/ some gravel 

SAND-tan/brown fine to medium sand w/ some coarse 
sand CLAY-yellow/bufl/brown clay wf some fine to 
coarse sand 

“‘..“’ SP _’ _’ ,’ 
:*.: SW . . r a ..o 
*’ l .,: 

. ..a 

--i=: CL-CH --- --- --- n --- --- --- --- --- 
-zzw CL-CH 

--- --- --- --- --- --- --- 
“““‘: SP .,; ,: .: : :. . _; : ,. : : 

iit 

. . . . . ..‘~... .,;;..:;..: 
:, ..‘. ‘. ‘. . . . ,.. . . 

CL 

7 

““‘... SP . . . . . . . . ; ,. .’ 
.::, ::. ,. ,. ; : : :.~:;::. 
,. ,. ,. 
.::. ::. . . . . .._. 
.: .,‘.. .: SP 
;.::. : ..,‘, 
.: .,._ .’ ., .’ : ..‘ I .: ‘,‘,. :..: 
:.:..::::. ,.. . . 
.; . . . . ..,‘I sp 
.:..:.. I . . . . . . . . . ,:,::.,:, :, .,‘, 
.. ‘.... :,.: : .::;:::. 
“““” SP .; .,., “..: : : 
,. ,. ; ., : : : 

,; .,._. .: ,_ : .‘.~.‘I’,~.‘. _.. _. 
“‘I’..’ SP ; . . .. ; 
:.~..:::.‘. ,. : : : ; 
_.,..... : ,. ,. : : :, ‘. .,‘. ‘. ,.‘. 

a-11-20 

8-Q-13 

7-Q-13 

7-14-18 

8-8-125 

20-40-42 

20-40-42 

28-30-30 

50/5 

40-50/50 
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TITLE: NAS WHITING FIELD RI 
LOG al WELL: WHF-12-i GORING NO. 

CLIENT: SOIV NAVY PROJECT NO: BE;OO-01 

CONTRACTOR: GERAGHTY 6) MILLER DATE STARTED: NA COMPLTO: NA 

NETHOD: MUD-ROTARY CASE SIZE d-INCH BORING DIA.: D-INCH PROTECTION LEVEL: II 

TOC ELEV.: 138.49 FT. NOMTOR INST,: NA TOT DPTH: 1125FT. OPT’H TO p 78.39 FT. 

LOGGED BY: NA WELL GEVELOFNNT DATE: NA SITE: WHITING FIELD 

2 Y 2 
!t 2 . LABORATORY& 9 2 2 5 

p u 
2 

SOIL/ROCK DESCRIPTION 
2 t SAMPLE ID. $ BLOWS/O-IN i3 

ANDCOMMENTS VI l-t; A d 
9 % 2 

SAND-whlte fine to coarse sand w/ some red/white 

CLAY-red/white/light gray clay w/ some white fine to 

PAGE 1 of WHF-12-l ARM ENVIRONMENTAL SFJWICFS. INC. 



‘IlLE:NAS WHITING FIELD RI 
LOG al WELL: WHF-13-I BORING NO. 

I -” 
:LIEKT:SDIV NAVY PROJECT NO: 8500-01 

:ONTRACT~R: GERAGHTY ~MILLER DATE STARTED: NA COMPLTD: NA 

IETH00:MUD-ROTARY CASE SIZE 4-INCH BORING DIA.: iO-INCH PROTECTION LEVEL:D 
, 

TOC ELEV.: 102.68 FT. NONITOR INST.: NA TOT OPTH: H2.5FT. OPTH TO 3 46.88 FT. 

.OGGED By: NA WELL DEVELOPNENT DATE: NA SI-fE:WHITING FIELD 

f w 
in LABORATORY~ 
g k SAMPLEID. Q 

u3 

:LAY-red/gray clay w/ some fine to medium sand 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

ZLAY-light gray clay w/ some buff fine sand 

SAND-buff fine to coarse sand 

CLAY-light gray clay 

SANG-buff fine to coarse sand w/ some graveland 
light gray clay 

--- 
--- 

--- 
me- 

--- 
-0- 

--- 
--- 

--- 
--- 

I-L 

--- 
--- 

--- 
--- 

--- 
--- 

--- 
--- 

--- 

.-.- 
SC -.-. .-.- -.-. .-.- -.-. 

L .-.- -.-. .-.- -.-. .-.- 

2 
2 BLOWS/B-IN -I 
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TITLE: NAS WHITING FIELD RI 
LOG oi WELL: WHF-14-i BORING NO. 

CLIENT: SDIV NAVY PROJECT NO: MOO-01 

CONTRACTOR: GERAGHTY &MILLER DATE STARTED: NA COMPLTtI: NA 

METHOD: MUD-ROTARY CASE SIZEi 4-INCH BORINGDIA.: iO-INCH PROTECTION LEVEL: 0 

TOC ELEV.: 138.73 FT. NONITOR INST: NA TOT OPTH: i52.5F-r. DPTH TO g 85.03 FT. 

LOGGED By: NA WELL DEVELOPMENT DATE: NA SITE:WHITING FIELD 

2 Y 
Lg LABORATORYL y 22 E Y $2 !j c" 

SOIL/ROCK DESCRIPTION 
8 k SAMPLEID. $ $8 8 

ANDCOMMENTS BLOWSfi+IN 
CJY l-c-l d 2 

3 5i Y 

SAND-buff fine to coarse sand 

SAND-buff fine to medlum sandw/ some 
orange/yellow/light gray clay 

SAND-buff fine to coarse sand w/ some gravel, 

ul 

.-. -. .- '- : -. 
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ITLE: NAS WHITING FIELD RI 
LOG of WELL: WHF-15-I BORING NO. 

-. 

;LIENTi SDIV NAVY PROJECT NO: 6500-01 

I~TRACTOR: GERAGHTY a MILLER DATE STARTED: NA CONPLTD: NA 

IEM00: MUD-ROTARY CASE SIZE 4-INCH BORINGDIA: iO-INCH PROTECTION LEVEL: 0 

‘OC ELEV.: 88.21 FT. NONITOR INST.: NA TOT DPTH: 72.5FT. DPTH TO $! 25.19 FT. 

OGEED BY: NA WELL DEVELOPMENT DATE: NA SITEzWHITING FIELD 

BLOWS/B-IN 8 
I: 
24 

c !3 * LABORATORY= 
: t SAMPLE ID. 5 

iO- 

i5- 

!O- 

25- 

30- 

35- 

40- 

45- 

50- 

55- 

60- 

85- 

70- 

75- 

80- 

85- 

go- 

95- 

IOO- 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

LAY-red/gray/tan clay w/ some fine to medium 
and 

GANG-buff fine to coarse sand w/ some light gray 
:lay 

SAND-buff fine to coarse sand w/ some gravel, 
maflcs 

- -.- 
-. -, 
-.- 
-. - 
-.- 
-. - 
-. - 
-.- 
-.- 
-. - 
-.- 
-.- 
-.- 
-.- 
-.- 
-.- 
___ 
.‘.. . 

. .,e 
:a.. 
I i.. 

SC 

SW 

PAGE 1 of WHF-15-1 ARR FNVIRONMENTALFS. INC. 



TITLE: NAS WHITING FIELD RI 
LOG al WELL: WHF-i6-1 BORING NO. 

ZLIENT: SOIV NAVY PROJECT NO: 8500-01 

ZONTRACTOR: GERAGHTY &MILLER DATE STARTEO: NA COMPLTOI: NA 

YETHOO: MUD-ROTARY CASE SIZE: 4-INCH BORINGDIA: IO-INCH PROTECTION LEVEL: II 

TOC ELEV.: 49.89 FT. NONITOR INST.: NA TOT OPTH: 42.5FT. DPTH TO !j 10.70 FT. 

,OGGED By: NA WELL DEVELOPMENT DATE: NA SlTE: WHITING FIELD 

> ti Y 
2 

a 

E * LABORATORYa 5 
!g a- gg SOIL/ROCK DESCRIPTION $$ u 

5 

$j t SAMPLEID. 2 
BLOWS/G-IN Q 

a- ANDCOMMENTS 
02 

-I 
i-t; ?I 

2 Y 3 fl ii! 

SAN&yellow finetomedium sand wl same yellaw clay -_-. SC 
.-.- 

5- 
.-.- 
__-. 
._.- 
-.-. 

io- CLAY-red/white clay s--e ---- CH ---- ---- ---- ---- 
i5- 

s--s 
SAND-white fine to coarse sand w/ some gravel 

---- 
*‘m..’ SW ‘. ‘. 

. . . . 

20- ,.’ . 0‘ 
. ‘. ,* 
,: . : 

25- . ‘. . 
,*’ 0 0‘ 
. ‘... 

30- ,.’ . : 
. ‘. . 
,*’ 0 l . 

35- 
‘. 

. . . . 
.’ . : ‘. ‘. 

. . . . 
40- 0:;. .-. 

45- 

50- 

55- 

80- 

65- 

70- 

75- 

80- 

85- 

QO- 

95- 

IOO- 
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tTLE:NAS WHITING FIELD RI 
LOG at WELL: WHF-B-2 BORING NO. 

LIENT: SOIV NAVY 

ONTRACTOkWILLIAMS E ASSOC. 

ETHOO:MUO-ROTARY 

OC ELEV.: 82.08 FT. 

3GGEO By: A. OESANORO 

I I , J/-N 

PROJECT NO: 6500-01 

DATE STARTED: 12-14-90 COMPLTD: 12-15-90 

CASE SIZE 4-INCH SCREEN INT: IO-INCH PROTECTION LEVEL: 0 

MONITOR INST.: OVA TOT DPTH: 70FT. IIPTH TO 3 38.22 FT. 

WELL UEVELOPMENT DATE: l-8-91 SITE: WHITING FIELD 

: t’ LABORATORYG 
; k SAMPLE ID. Q 

UY 
SOIL/ROCK DESCRIPTION BLOWS/B-IN i3 

il 3 

5- 

O- 

5- 

:O- 

!5- 

IO- 

%- 

IO- 

15- 

SO- 

55 
4 

60 

85 

70 i 

;ANLl-brawn very fine sand w/ some clay 

same as above 

Game as above 

SAND-brawn/red/tan very fine sand w/ trace clay 

ZLAY-purple/tan clay w/ some sand, mottled 

ZLAY-brown/gray clay, mottled, good plasticity 

SAND-It gray/white very ilne sand 

Same as above 

SAND-It red/tan coarse to very coarse sand 

SAND-tan coarse sand w/some gravel 

SAND-It brown/tan coarse sand w/ some gravel 

Same as above 

Same as above 

Same as above 

.-.- 

-.-. 

.-.- 

_.-. 

.-.- 

-.-. 

.-.- 

-.-. 

.-.- 
SC 

-.-. 

.-.- 

-.-. 

.-.- 

.-.- SC 

_.-. 

.-.- 

_.-. 

.-.- 

““‘.” SP .: : ,. ,.’ :. : 
.::_ ::,. 
‘.’ ..’ . . . . . ,....... ,: : : : 
::::;;. 

---- _--- CH ---- 
. .: SP 

:.:. ..’ ‘, .:. ..__, ..,.. : .’ 
SP : ,. ; ; .:.. :.. 

.; ._.. ‘J,.: 
. ...,.; ,...’ 
..;,.._ :: : ., : : _...... 

.““‘.’ SP ,. (. ,. 
::. ::. ,.. _.. .: ‘.’ ..’ .‘,‘,~_~_‘...~. 
( ; ; _::. ::.. 
“.““. SP : ,: f : : .::. :;, . . . . .; ‘.’ ‘.’ .‘.‘.I‘.‘.‘.‘. : : ,. : 

‘, :. .: .:. 
“‘..“’ SP .:‘,..“,.; : : 
,. ,. .’ ._. : : : ‘. ‘_ : : : : : 

‘.‘. ‘, .,’ ._ ‘_‘_ 
.““.” SP ,. ; 
,. : I’ :,‘. ; . . : : : :.~..:::. : ._. .’ ., : . . .‘.~.‘.‘~.‘. 
“““” SP ; . . ; ; 
;.~::::;. 
: ., _’ ., .’ 
.: .,.,.: .‘,. 
:.:, .;. . . ,,‘. 
““.“’ SP 
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0-7-7 

l-8-13 

Q-Q-13 

8-Q-Q 

12-16-18 

Q-13-13 

Q-13-13 

9-Q-10 

h-8-8 

17-23-23 

14-15-19 

Q-IO-11 

15-17-M 

20-20-m 

lo-14-20 



1 

I 

I 

I 

1 

I 

1. 

I 

1 

I 

TIT’LE: NAS WHITING FIELD RI 
LOG ol WELL: WHF-17-l BORING NO. 

CLIENT: SDIV NAVY PROJECT NO: 65DO-01 

CONTRACTOR GERAGHTY & MILLER DATE STARTEO: NA COMPLTO: NA 

METHOO: MUD-ROTARY CASE SIZEi 4-INCH BORING DIA.: lo-INCH PROTECTION LEVEL: 0 

TOC ELEV.: lg4.88 FT. NONITOR INST: NA TOT OPTH: 152.5FT. OPTH TO $j 108.82 FT. 

LOGGED By: NA WELL OEVELOPNENT DATE: NA SITE: WHITING FI:ELD 

I w 2E 4A u” ;r. 
t;r < LABORATORY& 
X LL SAMPLE ID. $ 

I$! 2: SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

& !j 
BLOWS/B-IN 3 

ul 
g ~ v @iI -I 
3 w I-$ il I 7 $I 3 

CLAY-light gray clay w/ some flne sand 

SAND-buff fine to coarse sand w/ some gravel 

: - : -. 
lu 
:- : 
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XLE: NAS WHITING FIELD RI 
LOG ol WELL: WHF-18-l I BORING NO. I t - 

.IENT: SOIV NAVY PROJECT NO: 6500-01 

JNTRACTOR: GERAGHTY f MILLER DATE STARTED: NA CONPLTO: NA 

IMOO: MUI;-ROTARY CASE SIZE: 4-INCH BORING DIA.: IO-INCH PROTECTIONLEVEL:D 

3C ELEV.: 183.49 FT. NONITOR INST.: NA TOT OPTH: l22.5FT. OPTH TO g QO.88 FT. 

IGGED By: NA WELL DEVELOPMENT DATE: NA STTE: WHITING FIELD 

k! : < LA0ORATORY% 
[k SAMPLE ID. ;: 

” 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

AND-buff fine to coarse sand w/ some gravel, 
rganics (O-51 

SAN&buff fine to coarse sand w/ some gravel 

CLAY-buff/brown/tan clay w/ some fine to coarse 
sand and gravel 

SAND-buff fine to coarse sand w/ some gravel 

CLAY-yellow/buff/brown clay w/ some fine to coarse 
sand 

2 
i3 BLOWS/e-IN -1 
d 3 
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APPENDIX B 

GEOPHYSICAL LOGS OF VERIFICATION STUDY WELLS 



UNIFIED SOIL CLASSIFICATION SYSTEM 

COARSE 
GRAINED 

SOILS 

FINE 
GRAINED 

SOILS 

MAJOR DIVISIONS GRAPH LElTER lYPlCAL DESCRIPTIONS GTGS 
n\n .e)rn c.u, .me* CODE 

Eu-GRAVELS. 
-FwEL~MmRE, 

Lrm.EoRNoFltJEe 25 

SAND 
AND 

SANDY 
SOILS 

CLEAN SAND 
*..‘*‘Z 1.: I 
: :. : :. : :. SW WELL-SANDS, 
*.-. -.- . -: . GRAVELY SAlUS. 1 
’ i-: u.- I..: LmuoRmFwes . . . . . . 

o-r-,” No ‘f+..: : . *::-. 
. . . SP 

Foom.Y-sANm. . . . *: * . *. GRAVELLY SAN46 m 
I p-‘.:..:.‘;..] I I- I 

PEAT, HUMUS SWAMP sas WTH 
HIGHLY ORGANIC SOILS m nlGHoflMNlocohrmvr 

SOIL CLASSIFICATION CHART 

NOTE: 
WHEN SHOWN ON THE BORINQ LOGS, THE F-NG TERMB 
ARE USED TO DESCRIBE THE CONSISTENCY OF COHESIVE Bolls 
AND THE RELATIVE COMPACTNESS OF COHESIONLESS BOU2. 

COHESNE SOILS COHESIONLESS SOILS 
!wPKmhuTEsH- 

5mmGTHfN~ 

VmYeoFr LE!Bnim.!25 VEFiYLOCSE lHESEARUSlJMLY 
SoFr 0.25 TO 0.5 LasE aAsEooNANEuMlK 
MWUM STIFF 0.5 TO 1.0 MWUMDENsE mc+Jff~sAMpLEs. 

Z!~~FF 
l.OTo20 4EueE FENmm-ANCEANO 
20 TO 4.0 VERYOENSE ScnL olzNsrw DATA 

HAR4 GREATER THAN 4.0 

_- 



,- 

TITLE: NAS WHITING FIELD RI 
LOG al WELL: WHF-I-I BORING NO. 

CLIENTi SDIV NAVY PROJECT NO: 6500-01 

CONTRACTOR ESGE INC. DATE STARTED: NA COMPLTI? 1H-7-80 . 

HETHOO: GEOPHYSICAL LOGGING CASE SIZE BORING DIA.: PROTECTION LEVEIL: 0 

TOC ELEV.: 183.48 FT. HONITOR INST.: NA TOT OPTH: 122.5FT. DPTH TO g 80.08 FT. 

LOGGED By: NA WELL llEVELOP)r(ENT DATE: NA SITE: WHITING FIELD 

E 9 2 ki x 
* LABORATORYL I$ 2 a 

;’ 

g t SAMPLE ID. 5 f: p. 
SOIL/ROCK DESCRIPTION 3 d 

ANDCOMMENTS 
pj u BLOWS/&IN 

u3 
!+f Y 

t-2 F! A 
7 z kd 

CLAYEY MATERIAL W/ SAND SEAMS CL 

5: 

107 

15: 

20: 
1 

25: 

30- 

35y 

407 

45: 

50- 

551 

8Oy 
SANDY MATERIAL 

857 

70--J 

75: 

80-- 

85: 

80 
CLAYEY ZONE 

851 

1007 

105~- 

HO- SANDY MATERIAL 

115: 

120: 

125- 

PAGE 1 of GPH-01-l m FNVIRONMENTAL SFRVICFSJNC. 



TITLE:NAS WHITING FIELD RI 
LOG 01 WELL: WHF-3W-1 BORING NO. 

:LIENT: SOIVNAVY PROJECT NO: 8500-01 

XNTRACTOR EXE INC. 1 DATE STARTEO: COHPLTO: 11-7-81 I 

IETHOD: GEOPHYSICAL LOGGING CASE SIZE: NA BORING DIA.: NA PROTECTION LEVEL:0 

TOC ELEV.: NA FT. MONITOR INST.: NA TOT OPTH: 152FT. OPTH TO !j NA FT. 

.OGGED By: COMPUTER WELL DEVELOPMENT DATE: NA SITE:WHITING FIELD 

II Y ; g LABORATORY2 
5 IJ- SAMPLE ID. 4 

CA 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

301 

351 

40+ 

451 

50 

55 

30” 

65~ 

70’ 

75’ 

807 

85 

80= 

857 

oo+ 

05 

Ii0 

115’ 

1204 

125’ 

130: 

- 

ZLAYEYMATERIAL W/SANOSEAMS 

CLAY 

CLAYEY MATERIAL 

SANDY MATERIAL SLIGHTLY CLAYEY 

SANDY MATERIAL 
.-.- 
“““” SP : .; ; ._. ; 
;,: ,._., :,. _‘. ,.. . . . ,. ,. (. 
::, ::. _:.,.;. . . _’ )’ 

II :.:::::.. 
‘:::.‘::. 
,::::::. 
‘“...‘:.‘: :‘. :. .,‘, ‘. ‘.‘. 
: : _’ : : 

BLOWS/G-IN d 
3 
Y 
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TITLE: NAS WHITING FIELD RI 
LOG at WELL: WHF-3E-I BORING NO. 

CLIENT: SOIV NAVY PROJECT NO: 8500-01 

CONTRACTOR ES&E INC. DATE STARTEO: COMJLTO: 11-7-81 

HETHOO: GEOPHYSICAL LOGGING C&E SIZE: NA BORING DIA.: NA PROTECTION LEVEL: 0 

TOC ELEV.: NA FT. MONITOR INST.: NA TOT DPTH: 152FT. DPTH TO 9 NA FT. 

LOGGED BY: COMPUTER WELL DEVELOPMENT DATE: NA SITE: WHITING FIEiLO 

w 2 iti Y 
f E . LA0ORATOR’fd L$ 2 a 

2 
SOIL/ROCK DESCRIPTION $$ u 

E t SAMPLE ID. 5 g g ,p BLOWS/&IN d 
ANDCOMMENTS 

cn i-s i=! zl 
E Y 3 z 2 

CLAYEY MATERIAL W/ SAND SEAMS 

CLAYEY MATERIAL W/ INCREASING CLAY 

CLAYEY MATERIAL W/ DECREASING CLAY 

SANDY MATERIAL 

PAGE 1 of GPH-3E-1 s ENVIRONMENTAl PFByTcLEsJNf! 6 



‘ITLE: NAS WHITING FIELD RI 
LOG oi WELL: WHF-4-I BORING NO. 

I I 1. 

ILIENT: SDIV NAVY PROJECT NO: 6500-01 

IONTRACTOR: ESCE INC. DATE STARTED: NA COMPLTO: U-7-80 

IETHOD: GEOPHYSICAL LOGGING CASE SIZEi BORING DIA.: PROTECTION LNEL: 0 

‘OC ELEV.: 163.48 FT. MONITOR INST.: NA TOT DPTH: 152.5FT. OPTH TO $f 80.88 FT. 

.OGGEO By: NA WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

BLOWS/B-IN 2 
2 
Y 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

104 

15 

20 i 

25 4 

304 

35 

40 1 

45 

50 

55 

60 

~ 65 

704 

75 4 

85 

90 1 

115 

120 

125 

130 

LAY 

LAYEY MATERIAL W/ SAND SEAMS 

:LAYEY MATERIAL 

SANDY MATERIAL ::::.:: SP : _. : ,..,.... ,_ ; .; : ., ; : 
,. ,. ; : :.~::::. 

F _. .;,....: : .‘.~.‘.‘~.~.‘. : ,. ; ._. : 

PAGE 1 of GPH-04-1 S. INC. 



TITLE: NAS WHITING FIELD RI 
LOG ol WELL: WHF-7-1 BORING NO. 

:LIENT: SOIV NAVY PROJECT NO: 8500-01 

:ONTRACTOR ESEE INC. DATE STARTED: NA COMPLTO: 11-7-80 

YETHOD: GEOPHYSICAL LOGGING CASE SIZE BORING OIA.: PROTECTION LEVEL: 0 

TOC ELEV.: FT. MONITOR INST.: NA TOT OPTH: 142.5FT. DPTH TO 4[ FT. 

.OGGEO BY: NA WELL DEVELOPMENT DATE: NA SITEWHITING FIEILD 

2 Y 2 
1 E Y 

;r 
* LABORATORYL 9 d 3 SOIL/ROCK DESCRIPTION $$ u 

8 t SAMPLE ID. ?j ; g-p 
BLOWS/B-IN -I a 

o-3 
AND COMMENTS .-I 

l-s 
LT Y z ii 3 

CLAYEY MATERIAL W/ SAND SEAMS CL 

10: 

157 

20: 

25r 

CLAYEY MATERIAL W/ SANDY SEAMS 

CLAYEY MATERIAL W/ SANOY SEAMS 

SANDY MATERIAL 

SANDY MATERIAL SLIGHTLY CLAYEY 

INC 



TITLE: NAS WHITING FIELO RI 
LOG al WELL: WHF-8-l BORING NO. 

I I 

CLIENT: SDIV NAVY 1 PROJECT NO: 6500-01 

CONTRACTOR: ESGE INC. OATE STARTEO: NA COMPLTO: U-7-80 

METHOD: GEOPHYSICAL LOGGING CASE SIZE: BOFIIMG OIA: PROTECTION LEVEL:0 

TOC ELEV.: 163.48 FT. MONITOR INST.: NA TOT DPTH: 122.5FT. DPTH TO $ 80.88 FT. 

LOGGED By: NA WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

E Y . LABORATORY a 
g t SAMPLE ID. 2 

u3 

20 

25 

30 

80 

05 

105’ 

110 

115 

120 

125 

130 

135 

140 

145 

150 

155 

160 

185 

170 

175 

180 

- 

SOIL/ROCK DESCRIPTION 
ANDCCMMENTS 

:LAYEY MATERIAL 

:LAYEY MATERIAL W/ SANDY SEAMS 

SANDY MATERIAL W/ CLAYEY SEAMS 

CLAYEY MATE9IAL 

SANDY MATERIAL SLIGHTLY CLAYEY 

SANDY MATERIAL 
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TITLE: NAS WHITING FIELD RI 
LOG oi WELL: WHF-8-l BORING NO. 

CLIENT: SOIV NAVY PROJECT NO: 650~0-01 

CONTRACTOR: ESEE INC. DATE STARTEO: NA COMPLTO: 11-7-80 

METHOD: GEOPHYSICAL LOGGING CASE SIZEi BORING DIA.: PROTECTION LEVEL: 0 

TOC ELEV.: FT. MONITOR INST.: NA TOT OPTH: 117.5FT. OPTH TO $! 82.86 F:T. 

LOGGED By: NA WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

w 

E 5 @ z= 52 !j 2 
. LABORATORYp. SOIL/ROCK DESCRIPTION 

$8 ; t SAMPLE ID. 5 ; $6 ELOWS/6-IN “0 
ANDCOMMENTS 

VI l--5; F! zl 
cc Y z; z i2 

CLAYEY MATERIAL 1 CL 

5: 

107 

15-y 

2oy 

257 

301 

35: 

407 

45: 

50: 

55: 

60: CLAY 

85E CLAYEY MATERIAL 

70: 

75: 

CLAYEY 
80: 

85: CLAYEY MATERIAL 

807 
i 

85-y SANDY MATERIAL 
. . . . . . . . .; .;. ,..J SP : : ., :. . 

00-y 
:.:. :‘. ‘, .,‘. .;.,.,..,.: : : . . . . . . . . 

1057 
.~.'~.:~.~...~, .;.; ..,. ., ,'. : :. ::.. .,..~.,';,.,. 

11oy 
: ,. :::::. ,. . . ,.,‘._ :::::. 

1151 
: .I' :::. ,. ; ; . . 

;,:..; . .." 
, . :: 

1201 
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TITLE: NAS WHITING FIELD RI I LOG of WELL: WHF-IO-1 GORING NO. 

:LIEM: SON NAVY 

ZONTRACTOR: ESEE INC. 

I(ETHOD: GEOPHYSICAL LOGGING 
. . 

TOC ELF!,: 148.77 FT. 

.OGGED By: NA 

lb---- 
/ PROJECT NO: 6500-01 

DATE STARTED: NA COWLTO: 11-7-00 

CASE SIZE BORING DIA.: PROTECTION LEVEL: 0 

NONITOR INST.: NA TOT OPTH: ii7.5FT. OPTH TO ‘3 84.23 FT. 

WELL DEVELOPMENT DATE: NA SITE: WHITING FIELO 

I !?I k G LABORATORYo. 
& k SAMPLE ID. 5 

07 u 

-I 
- 

25 

30: 

35-- 

40-- 

45: 

507 

55: 

601 

057 

70-- 

751 

80: 

a5? 

901 

95-y 
2 

100 d 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

k! - 2 
- 

:LAYEY MATERIAL 

:LAY 

:LAYEY MATERIAL 

ZLAY 

ZLAYEY MATERIAL 

CLAY 

SANDY MATERIAL 

CLAY 

SANDY MATERIAL 

Ek- 

Is 
I I 

---- _--- CH -s-m _--- ---- --se --em _--- -mm- _--- ---- ---- ---- _--- -B-w 
j : ;’ ; : SP 
::, :;. .. ; ._ ; 
: : . ‘,:;.‘;‘:.‘: 

::. ..‘.. .:...;...: 
: : . .._ . . . . : ( .’ ; ; :.: 

: : : : 
-m-e _--- CH 
,: .I ‘.. .’ . . : SP :: 

.: .,., ..,.: 
I : 

‘.: 1, .; : ‘. : : ,. _...._.. : ,. ; ,. 
: _. : 

.;...:...: 

2 
‘4 

BLOWS/B-IN R 
5 
3 
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TITLE: NAS WHITING FIELD RI 
LOG ol WELL: WHF-11-i BORING NO. 

:LIENTi SDIV NAVY PROJECT NO: 6500-01 

:ONTRACTOR ESEI;E INC. DATE STARTEO: NA COMPLTD: 11-7-90 

4ETH00: GEOPHYSICAL LOGGING CASE SIZe BORING DIA.: PROTECTION LEVEL: 0 

TOC ELEV.: 163.49 FT. NONITOR INST.: NA TOT OPTH: 126FT. OPTH TO g 90.66 I-T. 

.OGGED By: NA WELL DEVELOPMENT OATE: NA SITE: WHITING FIELD 

w & k! r 
; ,y LABORATORY& &j 2 z 

2 
SOIL/ROCK DESCRIPTION 

; k SAMPLEID. 5 f: $ ,p 
BLOWS/&-IN d 

ANDCOMMENTS 
w w w 

5 
a I Y 

NO DATA 

5: 

iO-$ 

15y 

!O: 
CLAYEY MATERIAL SC 

35: 

SO-- 

357 

10: 

45: 

SO-- 

551 

30- 
SANDY MATERIAL 

70: 

75y 

30: 

85: 

PO-- 

95-y 

SFBYIC,ES.INr: 

007 

105: 

110: 

115: 

120: 

1251 

PAGE 1 of GPH-11-l 
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rrrLE: NAP WHITING FIELD RI 

:LIENT: SDIV NAVY 

LOG of WELL: WHF-12-i BORING NO. 

PROJECT NO: 6500-01 

XNTRACTOR: ESEE INC. DATE STARTED: NA COHPLTO: 11-7-90 

IIETHOD: GEOPHYSICAL LOGGING CASE SIZE: BORING 0% PROTECTION LEVEL: 0 

rot ELEV.: 163.49 FT. MONITOR INST.: NA TOT OPTH: ii2FT. DPTH TO !j 90.66 FT. 

.OGGED BY: NA WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

F 
W 

II c LABORATORYg 
x IJ- SAMPLE ID. 4 

5 

-i 
10 

25 

50 

55 

30 i 

35 

70 

75 1 

30 

85 

90 

95 

00 

05 

I 

HO 

115 

20 

- 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

ZLAYEY MATERIAL 

;r 
d BLOWS/e-IN ~ 

CLAY 

CLAYEY MATERIAL W/ SAND SEAMS 

:LAYEY MATERIAL --- 5i- --- --- 
CL 

id- 

SANDY MATERIAL 

PAGE 1 of GPH-12-1 ARR FNVIRONMENTAL SFRVI!XS. INC. 



TITLE: NAS WHITING FIELD RI I LOG oi WELL: WHF-13-1 BORING NO. 

CLIENT: SON NAVY I PROJECT NO: 6500-01 

CONTRACTOR: ESBE INC. 1 DATE STARTED: NA COMPLTO: 11-7-91 

HETHOO: GEOPHYSICAL LOGGING CASE Size BORING OIA: PROTECTION LEVEL: 0 

1OC ELEV.: 102.69 FT. MONITOR INST.: NA TOT DPTH: 112.5F T. OPTH TO 42 46.69 FT. 

LOGGED By: NA WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

E 2 . LABORATORY a 
E t SAMPLE ID. 5 

CJY 

J 

5: 

IO-- 

15= 

2oy 

257 

307 

35-y 

40-- 

45- 

501 

551 

607 

65: 

7Oy 

757 

80y 

85: 

SO1 

95~ 

‘007 

105: 

IIO- 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

CLAY MATERIAL 

BLOWS/B-IN a 
d 
iid 

E=l c’ 
I 
I I 

B 
CLAY ct 

CLAYEY MATERIAL 

El 
SANDY MATERIAL 

CLAY 

SANDY MATERIAL 

CLAY 

SANDY MATERIAL 

SP . . 
: : ., : : ‘. : . .._.... .: .,., . . .,. ,_ : ,‘:.‘::.‘. 
.,: : : : : 
::::: ; ; : ; 
: : _. . _.. . . . . . .‘.’ “. .: .: 

---- ---- CH ---- ---- ---- 
“““” SP ,. ; : 
,.,z....,:,‘. 
,..,.,... :,: 
I I _._.... ; ,. . ; 

:’ .I’. : 
: ,. ; : ; 

:.~..::,.:. ; ,. ; : ,. : . . :: . . ~:;..:;.‘: 
---- ---- CH ---- s--w ---- ---- ---- -s-w ---- m--m ---- m--w ---- ---- 
“‘.“” SP ; .,_’ f.,. : : ::. .;.;;.,.: : ,. :.. 
; ,. :, : : :::: : ,: ‘: ..’ . . . .,. 
: .; .: ( .; : : . :. :. ,_ ; .; ; : : ..,,.._. 

I 
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‘ITLE: NAS WHITING FIELD RI 
LOG of WELL: WHF-14-i BORING NO. 

_- 
:LIEMT: SOIV NAVY PROJECT NO: 6500-01 

:ONTRACTOR ESG;E INC. DATE STARTED: NA COMPLTO: 11-7-90 

IETHOO: GEOPHYSICAL LOGGING CASE SIZE: BORING DIA.: PROTECTION LEVEL:0 
I 

TOC ELEV.: 163.49 FT. MONITOR INST.: NA ( TOT DPTH: 152FT. OPTH TO q 90.66 FT. 

.OGGEO By: NA WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

1 3 ; g LABORATORY% 
2 LL SAMPLE ID. Q 

UY 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

;r 
BLOWS/B-IN s: 

2 
W 
3 

T 5 

IO 

I5 

!O 

E5 

30 

35 

i 

10 

45 

50 

55 

30 1 

65 

75 

80 

85 

90 

95 

iiO-$ SANDY MATERIAL SLIGHTLY CLAYEY 

ii5 

120 

125 1 

130 

135 

40 

1 
145 

1503 

- 

CLAYEY MATERIAL W/ SAND SEAMS 

CLAY 

CLAYEY MATERIAL 

SANDY MATERIAL ‘.“‘.” SP ; _. ( : 
:.~..::;, ,. ; .,. ; : :::.‘~:.‘. 

EL- :,~::,~..:. : _. .. ; .: :‘.‘.:. 
_‘.~,‘_~.~.‘_ ; ; .‘: ; ‘. ,: 
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TITLE: NAS WHITING FIELD RI 
LOG 41 WELL: WHF-15-i BORING NO. 

CLIENT: SDIV NAVY PROJECT NO: 8500-01 

CONTRACTOR ESEE INC. DATE STARTED: NA CONPLTO: it-7-90 

METHOO: GEOPHYSICAL LOGGING CASE SIZE: BORING DIA.: PROTECTION LEVEL: 0 

TOC ELEV.: 163.49 FT. NONITOR INST.: NA TOT DPTH: 72.5FT. DPTH TO y! 26.00 FT. 

LOGGED By: A WELL CEVELOPNNT DATE: NA SITE: WHITING FIELD 

& 8 
z . LABORATORYa $’ 2 z 2 2 

SOIL/ROCK DESCRIPTION 
% t SAMPLE ID. 3 g 8 4 BLOWS/B-IN d 

ANDCOMMENTS 
VI 

9 
3 

i+ Y 

CLAYEY MATERIAL 
r CL 

5y 

101 

15: 

201 

25-- SANDY MATERIAL 
. . . . . . . .‘ ; ; SP : .’ ::. :::. ,. (. 

30; 
: : : 

: ,. : : : 
.;. ,.,..,_. 

35-- . : : : 
j ,: .; ;’ ; : 

407 
_. ::.. ,; .;;.,. . : . ‘. . . . . . . . . ,: .I .; ,: 1. : 
. :;. 

451 : : _’ ; : 
:. ‘. ‘_.. ‘, ._‘, 
.::::::: 
.::::::. 

50’ .: .,.;.. .’ : . . :::. 
,. ,. 

55’ 
..‘.I ::;. .;.;,.. _’ ,.: . . . . :::. . . _, 

BOY CLAYEY ZONE : CL 

SANDY MATERIAL 
. . . .._. 

85-- 
. . . . . . . . SP . . ,. _. 
.::. :;.. . . . .,.’ . . ‘: .’ 

70: 
:::::..:. :. . . .: . . (. 
.::. :::. . . .,.._. 

75y 

8OT 

85 

go-- 

857 

007 

057 

110: 

115-I 

20’ 

25: 

3O- 
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TIlLE:NAS WHITING FIELD RI 
i LOG ai WELL: WHF-B-1 BORING NO. 
I I - 

CLIENT: SDIV NAVY PROJECT NO: 6500-01 

CONTRACTOR: ESG;E INC. OATE STARTED: NA COMPLTO: 11-7-90 

METHOD: GEOPHYSICAL LOGGING 1 CASE SIZE BORING DIA.: 1 PROTECTION LEVEL: 0 

TOC ELEV.: 163.49 FT. MONITOR INSTt NA TOT UPTH: 42.5FT. DPTH TO v if.Og FT. 

LOGGED By: A WELL DEVELOPMENT DATE: N A SITE: WHITING FIELD 

E !I a c’ LASORATOR$ 
& k SAMPLE ID. 4 u ol 

-1 
- 

5 
4 

10 

15 

20 
! 

25 

35 

40 
1 

451 

50; 

55-- 

807 

Es-- 

70: 

75: 

80: 

857 

90-y 

951 

100: 

105~- 

110-Z 

115; 

120: 

125 

zd 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

-J 

- 
SANDY MATERIAL SLIGHTLY CLAYEY 

SANDY MATERIAL 

-. - 

_.- 

-.- 

-. - 

-.- 

_.- 

-.- 

_ - 

-. - 

_ - 

-.- 

_. - 

-.- 

-. - 

7 
‘.. ;;.. 

..; ‘_ 
._. ..,:. 
.,._. .,:,. 

‘.._‘:... 

‘, .,’ ‘. (: 
‘_‘.~~.‘. 
‘,., ‘.1.,’ 

‘...‘,.,‘. 

‘, .,’ ‘. ..’ 
‘,..“_.. 

BLOWS/&IN 25 
I! 
?d 
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‘ITLE: NAS WHITING FIELD RI 

:LIENT: SON NAVY 

:ONTRACTOR ESPE INC. 

IETH00: GEOPHYSICAL LOGGING 

TOC ELEV.: 194.66 FT. 

.OGGEO By: NA 

I Y ; c: LABORATORY% 
; k SAMPLE ID. 4 

ul 

LOG al WELL: WHF-17-i BORING NO. 

PROJECT NO: 6500-01 

DATE STARTED: NA COMPLTD: 11-7-81 

CASE SIZE BORING DIA.: PROTECTION LEVEL:0 

NONITOR INST.: NA TOT OPTH: i52.5FT. DPTH TO $! 108.82 FT. 

WELL UEVELOPMENT DATE: NA SITE: WHITING FIEiLO 

if 
SOIL/ROCK DESCRIPTION 

i-1 3 
BLOWS/B-IN d 

ANDCOMMENTS $3 
!-zi F! d 
s $3 Y 

CLAYEY MATERIAL W/ SOME SAND SEAMS 

CLAYEY MATERIAL 

CLAYEY MATERIAL W/ SAND SEAMS 

CLAYEY MATERIAL 

SANDY MATERIAL 
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CLIENT: SIJIVNAVY 

CONTRACTOR: ESGE INC. 

LOG of WELL: WHF-18-l 

1 DATE STARlEO: NA 

BORING NO. 

PROJECT NO: 8500-01 

COHPLTD: 11-7-90 

MElHOO:GEOPHYSICAL LOGGING CASE SIZE: BORING 0IA.i PROTECTION LEVEL: 0 

TOC ELEV.: 163.49 FT. HONITOR INST: NA TOT OPTH: 122.5FT. DPTH TO 3 QO.88 FT. 

LOGGEDBY: NA WELL DEVELOPMENT CIATE: NA SllEzWHITING FIELD 

z 2 
2 

. LABORATORY p. 
% t SAMPLE ID. z 

SOIL/ROCK DESCRIPTION d 
ANDCOMMENTS BLOWS/B-IN -1 

VI i+ Y $ 
- 

10 

~ 

15 

20 

CLAYEY MATERIAL I 
n* 

5 

TITLE: NASWHITING FIELD RI 1 

I 

I 

, 

SANDY MATERIAL 
t I 

; ,. ,. ., .: .’ SP 
_. .~.‘.1~. ,. . . . : ,. .: . . :. :::. ; ,. ; ; 
. . . . . . . . . .._. .:.,... ;,.: 
:.~:::::. .,. ; .._ . :: ,. : ,: 
.’ ,. :, . ,. 

:.:. ..‘:. ..‘, . ,. .‘: ,. : .: . . . .._.. ; ,. ,. : 
: .‘., .: ‘. ._‘. __ ; : : .;. _’ 
; ,. ; 

;.~::.1.;. - 
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APPENDIX C 

PIEZOCONE PENETROMETER LOGS 



UNIFIED SOIL CLASSIFICATION SYSTEM 

mnETluNm% SILTS 
ffMAlEmu18 

GREATERTHAN RASTICIIY. FAT UAYS 34 

mGANcaAYsoFuEuuMTol4u3H 
FlslmlY,-CSILTS 40 

PEAT,HlJMUS+SWAMpSCXSRllH 
HIGHLY ORGANIC SOILS nnHmGANlo- 20 

-All hl ~ fin,p.- I-.-. . I I -- 

NOTE 
WHEN SHOWN ON THE BORING LOOS, THE FouowlNG TERMS 
ARE USED TO DESCRIBE THE CONSlSlENCY OF COHESIVE SOILS 
AND THE REIATIVE COMPACTNESS OF COHESIONLESS SOILS. 

COHESIVE SOILS COHESIONLESS SOILS 
-=- 

SJRENGTHIN~ 

VERYstFr Ess?wN.2s VEFMLOCJSE THESEIREUSLWLY 
SoFr 0.2s TO 0.5 LomE 8AsEDoNANuAwN- 
MEDIUM STIFF 03 To 1.0 ~ul(w~ ATONOl=SOkSAMREs. 
SnFF l.OTo20 DErsE lJEN~TiDNREslsTANcEAND 
VERY STIFF 2.0 To 4.0 VERYOENSE SCnL IX3SI-W DATA 
HARD GRU?EFl TtUN 4.0 

-1 



P- 

r 

1 
” 1 ‘C 

‘ITLE: NAS WHITING FIELD RI 

:LIENT: SOIV NAVY 

KINTRACTOR WILLIAMS 6, ASSOC. 

IETH00: PCPT 

‘OC ELEV.: NA FT. 

.OGGED By: COMPUTER 

LOG af WELL: WHF-l-CPT-1 BORING NO. 

PAOJECT NO: 6500-01 

DATE STARlEO: l-ii-Q1 COHF’LTD: l-ii-Q1 

CASE SIZE: NA SCREEN INT: NA PROTECTION LEVEL: 0 

MONITOR INST.: NA TOT OPTH: 138FT. WTH TO $t NA FT., 

WELL DEVELOPNENT DATE: NA SITE: WHITING FIELD 

c kl ; < LABORATORYq 
; k SAMPLE ID. Q 

m 

51 

IO: 

15: 

20: 

25y 

30: 

35’ 

10-Z 

45-- 

5oy 

551 

30 

85--r: 

701 

75r 

301 

85: 

90: 

2 k! 
k$ i? -$ 

2 
SOIL/ROCK DESCRIPTION a 

ANDCOMMENTS 
BLOWS/&-IN -1 

f: 3 ,a 

ii4 Y G 

SAND-dense sand 
7. SP ; ,. ,. 

._ ‘, ‘.I..‘. ; ,. : ; 
:.~:::::. .- : ; ; 
:::.~::~. : .; _: .: __. : : :. .:;::::: 

:::::::. .: ,: .; ,.’ :. : 
:::. . . . ;.. _. : : .’ ..‘. : :. ,. _. .: _. :‘.. ,. 

CLAY-stiff clay ---- s-m- CH ---- ---- ---- 
SAND-dense sand ‘.“.‘.’ SP _.. ,.;. _. :: ,. .:.: . ; : . . ; : ,. :: 

‘.l ,I : ‘_ . . : . . 
.:;..::..r ..: .: 
‘: .I.’ .’ ‘.’ : : 
.; . . . . . . . . . : : : _. . . . .._. .,; : ,. 

., ..’ t,‘. 
: 

. . . . . . :: ; ,. 
::. ::. . . . .;._.. .,. 

::::.:‘.‘. 
,. ,. ,. 

., ., ‘, . . . 
. ., .; :;. (. 
. . . . :: ; ,. 

.::. ::.. 
: : .’ ,’ :::.~.‘~:. 
,..‘.‘.. 
.‘.‘. ::.. ,. : : ‘, : 
,: .: .: : ‘. : :: 
“““‘: . . . .._. ;.;,;. :::. 
,..‘,... 
::. ::. ‘::.‘.‘;,‘: . . . :::. 
. . ; . . ‘, : 

SILT-silt w/ same clay ML 

SAND-dense sand w/ stiff clay seams 

120? 

125: 

130-z 

1357 

402 

SAND-dense sand 
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TITLE:NAS WHITING FIELD RI 
PCPT SOUMING: WHF-2-CPT-1 BORING NO. 

CLIEKT:SOIVNAVY 

CONTRACTOR: WILLIAMS& ASSOC. 

MElHOCk PCPT 

TOC ELEV.: NA FT. 

LOGGEDBY: COMPUTER 

1 PROJECT NO: 8500-01 

DATESTARTED: CONPLTO: i-13-01 

CASE SIZE NA BORING DIA.: NA PROTECTION LEVEL: 0 

NONITOR INST: NA TOT q PTH: 152FT. DPTH TO g NA FT. 

WELL DEVELOPMENT OATE: NA SITE: WHITING FIELD 

f 
w 

. LABORATORYzil 
g k SAMPLE ID. 5 

ti 

- 

20; 

251 

30” 

35 

404 

451 

50’ 

55’ 

301 

75” 

801: 

85-z 

00 

OS+ 

007 

ii5r 

20r 

125-f 

i30: 

135-z 

40’ 

‘45” 

50’ 

55j 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

SAND-dense sand 

CLAY-stiff clay 

SAND-dense sand 

SAND-dense sand n/few clay seams 

SAND-dense sand 

SAND-dense gravelly coarse sand 

2 
BLOWS/B-IN a 

5 
2 

-. 

Ic 
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TITLE: NAS WHITING FIELD RI 
FCFT SOUMING: WHF-3-CPT-1 BORING NO. 

:LIENT: SOIV NAVY PROJECT NO: 6500-01 

:ONTRACTOk WILLIAMS 6; ASSOC. DATE STARTEO: COMPLTO: 2-15-01 

r(ETHOD: PCPT CASE SIZE NA BORING DIA.: NA PROTECTION LEVEL: II 

rot ELEV.: NA FT. MONITOR INST.: NA TOT DPTH: 103FT. DPTH TO 9 NA FT. 

.OGGED By: COMPUTER WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

II Y 
2 

; ,y LAOORATORYg SOIL/ROCK DESCRIPTION 
< LL SAMPLE ID. 4 

BLOWS/&IN -1 8 

u-l 
ANDCOMMENTS 

g 

SAND-dense sand ; ,. SP . . .’ ,’ :. ::. ,: .: ‘: ,.’ ;. : 
5- :::. 

CLAY-stiff clay ---_ ---- CH ---- 
10- 

---- ---_ ---- ---- ---- ---- ---- 
15- 

---- ---- ---- ---- ---- ---- ---- 
!O- 

---- 
SAND-dense sand ‘.“..‘. SP : : : 1 : .; ..,_ ,. 

25: 
CLAY-stiff clay , CH , . . . . . . . . 

SAND-dense sand 

30- CLAY-stiff clay .; .,., .._. : :.~:::;:. 
SAND-dense sand : ,.’ 1. .,: 

35- 
:.:, ‘. ‘, ‘. : ,. ; .’ : :. ::;. 
,. ,. 

40- 
.::, :;. : ,. ; : . . :.~:;:..:. ,. .’ ,. .::. ::.. ; . ,. : 

45- 
: : _. :::::. 

.’ ,. ,. ‘. : ‘, ‘_ 
: : .’ : 

50- 
::..:.I’.:. 
,; ; ,: : ,: 
.::_ .‘_‘_. . . . .; .;, ..’ 

55- 
::::.~::. . . ._..,. ; ; 
..‘.I ::, 
‘: ‘.’ :. ‘. .,’ ‘. .;. . 

EO- 
,..‘,... 
‘... :::. : ; : ; : ..: .: . . . . . . . . : ,: .; .’ : 

85- 
.:.. . . . . . . . . ; _. ,. : 

;.:;.‘.:,‘._.. 
,... ;_. 
.:;, :::. 

70- 
_.. ,.;. . . (. .‘. . ‘_ :..: ..‘. ,.._.... ,. . . ,. 

75- 

, ‘. : ‘, 
‘“.‘.‘:.‘.’ : .::::::. 
: : j : . : 
. ., : 

BO- 
: ; : : : 

:. ., ..‘.‘. ..‘. . . . . . ,. ; ; ,. 
. . . . ‘, 

85- 

007 

05-- 

IOO- 

105- 
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TULE:NAS WHITING FIELD RI 
PCPT SOUNIJING: WHF-3-CPT-2 BORING NO. 

CLIENT: SOIV NAVY 

CONTRACTOR WILLIAMS 6; ASSOC. 

METHOD: PCPT 

TOC ELEV.: NA FT. 

LOGGED By: COMPUTER 

,_e-. 
PROJECT NO: 8500-01 

DATE STARTED: COHPLTO: 2-15-01 

CASE SIZE: NA BORING DIA.: NA PROTECTION LEVEL: 0 

MONITOR INST.: NA TOT OPTH: 100FT. OPTH TO 3 NA FT. 

WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

E . LABORATORY; 
g t SAMPLE ID. 5 

ti 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

10 

d 
I5 

20 

j 

25 4 

40 

45 

1 
50 

55 

1 

85 

- 
SAND-loose sand 

CLAY-stiff clay 

SAND-very dense sand 

SAND-moderately dense to dense sand 

--- --- --- k 1 --- --- --- --- --- --- : ,. : SP 
::. :: 

EL 
,: .I : . . . . . 
: ..,.’ .l.,’ : 

:.::. 
. . . . . . . . SP 

.,.::. 1.‘. 
.: .: 

BLOWS/G-IN 8 
2 
2 
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,- 

TITLE: NAS WHITING FIELD RI 

:LIENTi SOIV NAVY 

XNTRACTOR: WILLIAMS 6 ASSOC. 

YETHOO: PCPT 

TOC ELEV.: NA FT. 

.OGGEO By: COMPUTER 

PCPT SOUNDING: WHF-0-CPT-1 BORING NO. 

PROJECT NO: 8500-01 

DATE STARTEO: COMPLTD:: 12-15-90 

CASE SIZE NA EORINGDIA: NA PROTECTION LEVEL: 0 

MONITOR INST.: NA TOT OPTH: 100FT. DPTH TO $l NA FT.. 

WELL UEVELOPHENT DATE: NA SITE: WHITING FIELD 

E 
w 

LL g LABORATORY& 
8 LL SAMPLE ID. 3 

WY 

2 
SOIL/ROCK DESCRIPTION ;f 

ANDCOMMENTS BLOWS/B--IN 
z: 
2 

5- 

SAN&dense sand 

CLAY-flrm clay 

SP ; ,. _. ., ; ,.:: :: 
---- ---- CH 
.-.- SC 

iO- 

15- 

EO- 

25- 

30- 

35- 

10- 

45- 

50- 

55- 

SAND-moderately dense sand w/ stiff sandy clay 
seams 

SAN&moderately dense to dense sand 

-.-. 
.-.- 
-.-. 
.-.- 
-.-. 
.-.- 
-.-. 
.-.- 
-.-. 
.-.- 
-.-. 
.-.- 
-.-. 
.-.- 
-.-. 
.-.- 
-.-. 
.-.- 

: :: : ,:: 
,. :..‘. : 

sp 
. .._._.. . ,. . . 
.::. ::. . . . ,.(. _. ;_ :. ::::::. 
,: ( _’ ;. : ._. .: : : : : ,: : ; : 
.‘1’.. :‘..’ 
. . . . ,. ; .:;_ ::. : ,. ,. 

,. : . . : . . :::. . ,. ,. ; 
:;. :::_ ,; 1 ,. : 
.~.~...I’~.~. 
,. ; 
:;. :;_. . . . . . . . _. : ; : ; 

30- 

85- 

70- 

75- 

BO- 

85- 

002 
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TITLE: NAS WHITING FIELD RI 

CLIENT: SDIV NAVY 

PCPT SOUNDING: WHF-IO-CPT-I BORING NO. 

PROJECT NO: 8500-01 
_- 

CONTRACTOR: WILLIAMS h; ASSOC. DATE STARTED: 12-15-E10 COMPLTO: 1-i4-91 

METHOD: PCPT 1 CASE SIZE: NA BORINGDIA.: NA 1 PROTECTION LEVEL: D 

TOC ELEV.: NA FT. MONITOR INST.: NA TOT DPTH: 123FT. OPTH TO i$ NA FT. 

LOGGED By: COMPUTER WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

4. c’ LABORATORY; E 
L& ir. SAMPLE ID. 3 

m 

5 

10 

15 

i 

20 

25 

30 
_1 

35: 

40: 

451 

507 

55: 

ElOy 

657 

707 

75: 

807 

85: 

90: 

95: 

loo-- 

1057 

HO? 

115: 

120: 

125--j 

2 72 
SOIL/ROCK DESCRIPTION 

ANDCOMMENTS 
p 2 

c5; 
9 s u-l 

SAND-moderately dense sand _. ._..,. 1 SP 
CL 

:LAY-stiff clay interbedded w/ sand seams 

SAND-moderately dense sand 

:LAY-stiff clay w/ same sand 

SAND-moderately dense sand 

SAND-very dense sand 

ZLAY-stifl clay w/ some sand 

SAND-dense to very dense sand 

CLAY-soft clay 

SAND-dense to very dense sand 

CLAY-stlfl clay 

SAND-dense sand 

s Lx BLOWS/B-IN -1 

? 
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‘ITLE:NAS WHITING FIELD RI 
PCPT SOUMIING: WHF-lo-CPT-2 BORING NO. 

ILIEM: SDIV NAVY PROJECT NO: 6500-01 

IONTRACTOR: WILLIAMS 6; ASSOC. DATE STARTED: COMPLTD: 12-17-90 

IETHOD: PCPT CASE SIZIZ NA BORING DIA.: NA PROTECTION LEVEL: 0 

‘OC ELEV.: NA FT. MONITOR INST: NA TOT OPTH: ilOFT. DPTH TO $? NA FT. 

OGGEO By: COMPUTER WELL DEVELOPNENT DATE: NA SITE: WHITING FIELD 

w 
c 

2 
!! 3 6 y= 

;r 
; c LAsORATORY% SOIL/ROCK DESCRIPTION ;g u 
; LL SAMPLEID. 4 8 92 

BLOWS/B-IN 8 
ANDCCMMENTS 

(0 b-2 d =f 
2 Y 

0 
5; cll Y 

SAN&moderately dense sand 
, ; _. ; ; SP : : :: 

5x CLAY-stiff clay 
---- ---- CH ---- ---- ---- ---- 

o- 

---- s--s ---- _--- ---- 

SAND-moderately dense sand .““.” SP 
15x 

,. ,. ; . . ‘. ‘. . ; _. ; ,. : ‘, .::. ._I. 
,. ; ,. 

20: 
::. :;. 

257 

307 

35- 

CLAY-stiff clay wl some sand and sand lenses 
$07 

45- 

50- SAND-very dense some 

55- 

30- 

857 

TO- 

757 

801 

85: 

go- 

%-- 

!OO- 

105- 

110- 
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TITLE: NAS WHITING FIELD RI 
PCPT SOUNDING: WHF-ii-CPT-I BORING NO. 

1-. 
CLIENT’: SDIV NAVY 1 PROJECT NO: 6500-01 

CONTRACTOR: WILLIAMS h; ASSOC. DATE STARTED: COMPLTD: 12-14-90 

METHOO: PCPT CASE SIZE: NA BORING DIA.: NA PROTECTION LEVEL: 0 

TOC ELEV.: NA FT. MONITOR INST.: NA TOT OPTH: 135FT. OPTH TO ij NA FT. 

LOGGED BY: COMPUTER WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

E !2 ~ g LABORATORY% 
2 k SAMPLE ID. 4 

VI 

5 

10 

15 

20 

25 
i 

30’ 

35” 

401 

45: 

50-f 

55’ 

607 

i35L 

-rot 

157 

801 

as< 

go+ 

951 

001 

05: 

HO: 

115~- 

120” 

125~- 

130: 

135- 

- 

SOIL/ROCK DESCRIPTION 
ANDCOUMENTS 

-1 VI 

SP _: ‘,.,.‘.. _. _. : 
---- CH . . . . .._. sp --- \ --- ---- CH 

SAND-loose to medium dense sand 

‘LAY-firm clay 

SAND-loose sand 

ZLAY-stiff clay 

SAND-medium dense sand 

PLAY-stiff clay 

SAN&moderately dense sand 

ZLAY-stiff clay 

SAND-moderately dense sand 

CLAY-stifl clay 

SAND-dense sand 

CLAY-iirm clay 

SILT-slit w/ some clay 

SAND-dense sand w/ interbedded clay lenses 

SAND-dense sand 

SAND-dense sand w/ some silt 

ZLAY-stiff clay 

SAND-dense sand 

ZLAY-stllf clay 

SAND-dense sand 

BLOWS/B-IN d 
A 
Y 
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TITLE: NAS WHITING FIELD RI 
PCPT SOUNDING: WHF-l2-CPT-I BORING NO. 

:LIENT: SOIV NAVY PROJECT NO: 8500-01 

:ONTRAClOR: WILLIAMS f ASSOC. DATE STARTED: COHPLTCI: 12-17-91 

IETHOO: PCPT CASE SIZE NA BORING DIA.: NA PROTECTION LEVEL: 0 

rot ELEv.: NA FT. MONITOR INST.: NA TOT DPTH: 130FT. OPTH TO p NA FT. 

.OGGEO By: COMPUTER WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

r 
i c: LABORATORYg 3 

;’ 
SOIL/ROCK DESCRIPTION d 

; LL SAMPLE ID. Q ANDCOMMENTS 
BLOWS/B-IN 

VI 
2 
2 

SAND-loose sand .:...;.;; SP ‘:.‘:: . 
5-- CLAY-flrm clay 

.:...:...; 
---- CL .-.- 

107 CLAY-stlff clay 
CH -.-. 

.-.- 

SAND-moderately dense sand 
i5T 

_. ,. sp ;. :::.::.:. . . . . . . ,. ; . _. 

20-- 
::_ ::. ; . . ._ ; : : 

257 
SAND-dense to very dense sand ““..” SP ; ). _. ., ; : I 

; ,. .:: _... . . : : 

307 
;.:. : ._,. : ; ; : _. .’ ‘. ‘.‘. .; ._., “..; : : 

357 
::. :;. ; ; ., : : : 
,: ,: .: : : 

40; 
.:: 

; . ,. ; ., ; : _. : 
‘,;f.: :...: 

45: 
:: . . . . . . . . : ; ; ._ ; : : _...._, 

50” 

.;...: ._., ‘, : :. ; ; ._ : : : 
,; ,: .;,: :. .’ 

55” . . ::. ., ., 

3 CLAY-flrm to stlfl clay 
---- ---- CH 

307 
---- ---- ---- ---- ---- ---- 

957 
s--s ---- ---- ---- ---_ 

70: 
---- ---- ---- ---- ---- ---- 

757 
---- ---- ---- ---- ---- 

804 SAND-dense to very dense sand 
. . . . . . . . ‘,l : .‘..’ f .,. ; SP 
::_ . . ; .,. ; 

85: 
: ,. .’ : ::. ,: ; ,_’ ; : 

..‘.I :;, ,. ,. ; ., ,. 

80: 
: : 

..‘.,.,. :,... .:. : . . ‘_ ; _. ; ., ; 
95; 

: : . .._... . ,: f . ...“ ;. : 
. . ::.. ; ; ., : 

001 
: : . ; f ‘,. .’ ; : _.. 

; ,. ; ; 
057 

IlO-- 

i15+ 

120: 

125: 

130- 

‘ES. 



TITLE: NAS WHITING FIELD RI 

:LIENT: SDIV NAVY 

XNTRACTOR: WILLIAMS 6; ASSOC. 

PcpT SOUNIIING: WHF-13-CPT-I BORING NO. 
- 

PROJECT NO: MOO-01 

1 DATE STARlEO: COMPLTO: 12-16-90 

YETHOO: PCPT CASE SIZE NA BORING OIA: NA PROTECTION LEVEL:0 

TOC ELEV.: NA FT. 

_OEGED By: COMPUTER 

MONITOR INST.: NA 1 TOT OPTH, :30FT. IIPTH TO 9 NA FT. 

WELL UEVELOPHENT OATE: NA SITE: WHITING FIELD 

5 

10 

j 

15 

20 

25? 

30: 

357 

40: 

45: 

501 

55’ 

607 

05: 

707 

757 

807 

85: 

90y 

95: 

100-y 

105: 

1107 

1157 

1207 

125~- 

i30- 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

GANO-medium dense sand 

:LAY-stiff clay 

SAND-dense sand 

SILT-loose silt w/ some clay 

SAND-dense sand w/ silty clay lenses 

SAND-dense sand 

CLAY-firm clay w/ some silt 

SAND-dense sand 

CLAY-stiff clay 

SAND-dense sand 

CLAY-llrm clay 

SAND-dense sand 

SAND-dense sand w/ Same Silt 

BLOWS/B-IN 25 

ii 3 
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TITLE: NAS WHITING FIELD RI 
PCFT SOUNXNG: WHF-13-CPT-2 BORIF(G NO. 

CLIENT: SOIV NAVY PROJECT NO: 8500-01 

CONTRACTOR WILLIAMS 6 ASSOC. DATE STARTED: CONPLTCI: 12-17-80 

HETHOO: PCPT C&SE SIZE NA BORING DIA.: NA PROTECTION LEVEL: 0 

TOC ELEV.: NA FT. HOMTOR INST.: NA TOT DPTH: 130FT. IIPTH TO g NA FT. 

LOGGEO By: COMPUTER WELL OEVELOPNENT OATE: NA SITE: WHITING FIELD 

& z 
E * LABORATORY& l$ 2 g k! 

;r 
SOIL/ROCK DESCRIPTION 

2 t SAMPLE ID. 3 g g ,o BLOWS/&IN -t a 
ANDCOMMENTS 

co 
E 9 $ 

-I SAND-dense sand w/ some clay 
.-.- SC -.-. 

5-- .-.- 
. . ._.,.. 

SAND-dense sand 
‘J ,’ : ,:: SP 

101 
‘...‘,‘, ,;_ 

: : :’ ,. . . I ‘. ,. ,. ( 
15: 

: _. : 
‘::.’ .. .:: 
; : :,: ,: : : : 

20: 
;. : ‘. ._‘.‘. .:. 
,: ; : ,: ; ,; 

25: 
‘. : .; .;,..,.: 

I : 
---- ---- CH 

30--I: 
---- 

CLAY-firm clay 
---- ---- ---- 

3 ---- 

35: 
---- ---- ---- ---- ---- -s-s 

407 
---- ---- ---- ---- ---- 

45-- 
---- ---- ---- ---- ---- ---- 

so_ 
---- ---- ---- -mm- 

55” 
SAND-dense sand w/ silty clay lenses .; .,., “,.I SP , ‘. : . : ,. ; : .:,. ,. ::.. 

80: 
.; .,._. .,., : : 
,,.’ ,I .; ;’ f ‘.. : 

85: 
_. ._ :. : ,. : : : . . . . .._. ..: 1 . . ,‘,.. : 

70: 
.; .: 

SAND-dense sand ; .; ; ; sp : :.~:::..:. 

751 
_.. _.. ,; ,. ,. ‘,‘, . . ..‘. 
‘f:.‘.” _:: 
:. . . .,‘:. .:. 

80~ 
( ; ,. ‘. ‘. ._ ; ( : : :.~..::..:. 

85~ 
:. ,: . . ,. :;, :::. ; : ,’ .’ 

907 
.::. :::. . . ._.... ; ; 
::, ‘. ‘_ : 1 : : : 

951 
:. ‘. ..‘,‘. .:. ,.. . . . ,; ; .’ 

._ ‘. :, .:. .,:::: ,:: 
too-- 

::::::. _.. . .._. 

CLAY-stiff clay 
1057 

SANO-dense sand 
IiO-- 

SAND-dense sand 

1151 

120’ 

125: 

i30- 
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i-ITLE:NAS WHITIljG FIELD RI 

XJENT: SOIV NAVY PROJECT NO: 6500-01 

XNTRACTOR: WILLIAMS s; ASSOC. DATE STARTED: COMPLTD: 12-17-90 

4ETHOll: PCPT CASE SIZE NA BORING DIA.: NA PROTECTION LEVEL: 0 

rot ELEV.: 136.58 FT. MONITOR INST.: NA TOT DPTH: 153FT. OPTH TO g NA FT. 

.OGGEO By: COMPUTER WELL DEVELOPHENT DATE: NA SITE: WHITING FIELD 

F 
W 

* LABORATORY 2 
g t SAMPLE ID. 5 

VI 

5’ 

IO 

15 

207 

25x 

30 

35 

40 

45’ 

504 

551 

80 

es+ 

707 

751 

80” 

854 

go7 
3 

851 

ooe 

110’ 

1152 

120 

125 

130 

1357 

I401 
3 

‘45: 

501 

155-J 

- 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

iAND-loose sand w/ clay lenses : : _. : : SP 
._ ‘. :: 

:LAY-stiff clay 

;ANO-dense sand 

:LAY-stiff clay 

SAND-dense sand 

SILT-dense silt w/ some clay 

SAND-dense sand w/ clay lenses 

SAND-dense to very dense sand 

,: ; : : 
::::::. 

---- ---- CH ---- ---- ---- _--- ---- 
““‘.‘. SP ,. ; ; 
.:, :, .,. :,‘.;, 
. . . . . . ,. ,. .. ( 
.:.: ::_. _..,,;._. ,’ ,’ ::;::. 
,: : ;’ I. : 
::. ::. ; _. . . : :,~;:.: ‘. 
_: ; : : : 
.::::::. ; . . ; 
;.‘~::,~;:. 
( ,. . . ; ._ ‘. ‘, ‘. 
.“.‘.‘:.‘: .’ ::::::. 
_. ,. ; 

‘. I 1 ‘. ,. .,.(.. . . 
..‘. :, .,. :,‘. .’ 
,. ,. ; : ( 
---- --- CH --- 

I_ - -1 

_.-. 
.-.- 

.‘.““’ SP ,. ; ( 
:.; ::. ; ; ._ : : :, ..‘.‘..‘. 
; (. ; 
.‘_‘. ::. : : : : : 

:::::::. . .._.._. . . ; ( 
.:.: ::.. ; ,. ; : 
.‘:.:‘.‘~:. _. : : ‘. ‘, I ; ;. _” ‘, .::, .:. ,._..._. ; ; .:.: :;__ .,_;. .; 
,:,:;;,:;.;, 

,. . . ,., : : ::_ ::. ; .‘. : ::::::. ,: : _, : ;. : 
:;::: ::,.;. :: : .~.~.:‘.~.~,‘. 
,. ,. .. ::, ::. 
‘“.‘.‘:.‘: .’ :;::::_ 

BLOWS/B-IN d 
i 
Y 



‘ITLE: NAS WHITING FIELD RI 
PCPT SOUNOING: WHF-1%CPT-I BORING NO. 

:LlENTz SDIV NAVY PROJECT NO: 8X10-01 

:ONTRACTOk WILLIAbiS h; ASSOC. DATE STARTEO: COWLTD: 1%ii-80 

IETH00: PCPT CASE SIZE NA BORING DIA.: NA PROTECTION LEVEL: II 

‘OC ELEV.: NA FT. NONITOR INST.: NA TOT DPTH: Q8FT. OPTH TO $ NA FT. 

OGGED By: COMPUTER WELL CEVELWHENT DATE: NA SITE: WHITING FIELD 

W 22 
8 

z 

3 c 
;r 

; g LABORATORY$ y 2 z 
g $4 

SOIL/ROCK DESCRIPTION $$ u a 
; k SAMPLE ID. 2 ANDCOMMENTS 

BLOWS/B-IN -I 
!-5; d 

az Y G 3 :: 

SAND-moderately dense sand 
; ; ; ., ; SP .:: :: . . . . . . . . .,: ,I .: ; :. : 

5- 
.: 

CLAY-clay W/ some sand CL 

IO- 1 

15- 

SAND-dense sand 
,.._. ,.. 

!O- 
,: f : ; : SP ; .: ,...... .: :: :::: 
_‘. ‘. I’. ‘, ‘.‘. ,; ,: .; ;’ :. : 

!5- 
_. ::. : : : : : 
.‘,‘.~.~_‘_‘,‘. .,: : _. ,’ . . : 
.‘.~.~.I’~ 

10- 
.::..:;:: 
:::::::. ,: ,: .; : ‘I : 1: 
: ; :., : ,: :‘, : i 

i5- :::;:::. . . . . . . . ( ( , ( 
.::. .‘.‘.. ,. . ; :: . . :.. 

IO- 
. . . . . . . ,; ; : ; . : 
::::::. . . . . . . . . . . : : . . :::. . . ._.... 

15- 
,. ; ,. 
::, :;, ,. ; ,. .‘. : . ‘.‘.‘.‘.‘.‘. . . . . . . .: . . . ; 

jO- 
. . . ., : .:. : : ,’ : : 
_~.‘,‘.‘.‘.‘_~. 
; ,. ,. ::. .I’. 

j5- 
.: 1,‘. ..,.: 

. . . :.. . . . . . . . ; 
,:,:~‘.;‘,:;,,‘, 
,. . . ,. : 

IO- 
: : , . .._ . . . . . . ; : :: __ .’ ::.. .,:::: ,:: 

35- 
.‘,‘.‘.‘.~.‘. 

.,:;::::: 
::::::. ,. ;. :. ::::::. . . . . . . . 

r0- 
: ., ., : ;‘, : . . . . . . : .. ; : :.~:::::. 
,: : :,: : , ,: 

15- 
::. ::. . . .;, . . .; ;. : ::: ::;. 

.,: : _.;’ :. : 
::, :;.‘. ; ; ; .,. : 

ao- : ::.‘.‘~. 
I ‘.‘,.‘;.” 

: ; :.,: ,: :.:: : 

a5- 
: _. :: 

.,: :: : ,:: 
:;::::. .; ._._ ",.C 
: : 

QO- 
. . . ,... ; .:,: 
.:;_ ..'. : ,. ( : : :.. ::. . . . . ,: ,' : :. j 

Q5- .'~..'.'... ; ; ; (. : . . '.' : '.'. . . . . . . 

oo- r I I 
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ITLE: NAS WHITING FIELD RI 
pCpT sOU~It#Z: WHF-l5-CPT-2 I BORING NO. 

I I 

LIENT: SDIV NAVY PROJECT NO: 6500-01 

ONTRACTOR WILLIAMS h; ASSOC. OATE STARTEn: COWLTO: 12-11-90 

ETHOO: PCPT CASE SIZEz NA BORING DIA.: NA PROTECTION LEVEL: II 
I 

OC ELEV.: 60.18 FT. MONITOR INST.: NA TOT IWTH: IOOFT. OPTH TO $l NA FT. 

OGGEO By: COMPUTER WELL UEVELOPMENT DATE: NA SITE: WHITING FIELD 

80 

85 
1 

90 

j 

001 

SOIL/ROCK DESCRIPTION 
ANDCCt.iMENTS 

BLOWS/B-IN d 
d! 
2 

iAND-moderately dense sand 

:LAY-stiff clay 

;AND-dense sand 

:LAY-stlff clay 

;AND-dense sand w/ clay lenses 
_.-. 
I I .-.- 

SAND-moderately dense sand 

CLAY-stiff clay 

SAND-dense sand 

_.-. 
._.- 
_.-. 
.-.- 
__-. 
.-.- 
-.-. 
.-.- 
_.-. 
.-.- 
-.-. 

,. ._ : SP : : : 
; . . : ,.. : 
::::::. : . ,. ; ._ : 

,:.:‘.I~.‘. ,; : ,: : : 
::. ::.. .:.,.;.,.: : :.‘.1~ :. .:;..:;..: 

::::::. .:... ;.,.; : ,:~.~;.‘. 
.:: ,: ,: .: : ‘. : 

,. . . ., .’ : ‘. .. ..: ( ‘: : ‘. : I: 
. ..., ..,.; :: _. : 
.’ ; .. : : .:::::.. 
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rmE: ws W~~ITING FIELD RI 
PCPT SOUNDING: WHF-1%CPT-I BORING NO. 

:LIENT: SOIV NAVY PROJECT NO: 8500-01 

:ONTRACTOR: WILLIAMS 6 ASSOC. OATE STARTEO: COMPLTO: 12-11-90 

IETHOO: PCPT CASE SIZE: NA BORINGDIA.: NA PROTECTION LEVEL: D 

i-OC ELEV.: NA FT. MONITOR INST.: NA TOT DPTH: 80FT. DPTH TO g NA f-r. 

.OGGECl By: COMPUTER WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

1 & E 
; G LABORATORY% 9 2 a Y I$ f 

c” 
SOIL/ROCK DESCRIPTION 

; LL SAMPLE ID. 4 3 9 ,p BLOWS/EkIN -1 d 

VI 
ANDCOMMENTS PF 2 

2 Y 
cul ii 
3 in 3 

SAND-dense sand 
SP : :‘;’ :‘,.. 

. . .,.,. ;.... 

.::::::. 
5- SAND-dense sand w/ some clay and clay lenses ‘1 ‘c SC 

.-.- 
-.-. 

IO- 
.-.- 
-.-. 
.-.- 
-.-. 
.-.- 

15- ‘.““.’ SP ,~‘..;.,.: 
,I.. :: 
.. : 

,.,:;,,:.:; _,., 
“:,’ ‘. ..:: 

!O- SAND-moderately dense sand ,::::::. 
.,;:: :::: 
. ‘. .,’ ‘. : ; : : 

: : 
. . . ,.. . . ;. ,. .. 

!5- 
::. .I’. : ; ;, : 
::::::. : . ,. ; ;:: :: I ; . . ,. 
:: :; 

IO- : ,. ; ._. ; : ,.’ I . j : : ; .,; 
::::;. ; _. .( ; : : 

35- :.~:;:::. : ,. ; ., ; ,‘... :: _....... 

IO- 
:.::.‘.~:.‘. : _. ; . : 

::.:. : 
.‘ : _’ :, .’ 
,’ ‘_ ..’ ‘, ._’ ( ,. .:. .’ 

45- 
:.: ,. . . : : 

:.:. .,‘. . . .,‘. .;.,... .; : : :‘. _.: . . . : : : 1 : 

50- 
:::::::. .,. ; ., . . : . . .:‘.‘..‘. ; ,. ,. . . 

: ,. :::::. ; : _. ( ; 
.‘:.:‘.~:.‘. 

55- : : : ; : 
:::::::. _.._.,.. .; : : : ‘, . . . . . . . . ; ,. ; ; 
::~:::::. 

eo- 
,. :: ,. : ,: . ; . ,. : . ; 

:.~:;:..:. ,. ; ,. :: ,. :... 

85- 
. . . . . . . . ; . ,. ; .’ :. :, ..’ ‘_ ._ . ...;. . . : ., .,‘. I :. .__. ; ; ; : : _‘. ‘, ..‘.I .:. 

70- .,’ : _’ : 
.::.‘.~:.‘. ,. ._. ; : ; :.:. .,‘_‘, I, ;. ,. : : ., : ‘, 

75- 
,.__.... .:...,. .: 
;,:,.;,:,‘.;, 

,. ; .‘.. ; .:. ..__.,. ; _. : : ;.~:;.I..‘. 
80- 

,. ; ; ., ; 
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‘ITLE: NAS WHITING FIELD RI 

:LIENT: SOIV NAVY 

#NTRACTOR WILLIAMS 6; ASSOC. 

IElH00: PCPT 

‘OC ELEV.: NA FT. 

,OGGED By: COMPUTER 

PCPT SOUNDING: WHF-i6-CPT-2 BORING NO. 
.c 

PROJECT NO: 6500-01 

OATE STARTED: COMPLTO: 12-H-90 

CASE SIZE: NA BORING DIA.: NA PROTECTION LEVEL: 0 

MONITOR XNST: NA TOT DPTH: BOFT. OPTH TO g NA FT. 

WELL DEVELOPMENT DATE: NA SIX? WHITING FIELD 

r W 
; ~ LABORATORY 
2 I.L SAMPLE ID. 3 

5- 

iO- 

l5- 

?O- 

25- 

30- 

35- 

40- 

45- 

50- 

55- 

30- 

65- 

TO- 

75- 

80- 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

SAND-loose to moderately dense sand 

:LAY-stiff clay 

/ 

,. ,. ; ., . . SP . . .::.‘.I... .: ‘..,. .: __ : :_:‘~‘:.‘. ,: : ,’ ‘. : 
.:::.::. .; .,._ . . . . ; :; :::::_. _. ; : :.:‘.I..‘. .: .,,;..; 
..,:,.;,::. 
..(. ..,:: 

,:, 1, .;‘, :, .;, 
. . ,. _’ _’ :.:::::. 
---- ---- CH ---- ---- ---- ---- ---- ---- ---- ---- 

SAND-dense sand 

ZLAY-stiff clay 

SAND-very dense sand 

SAND-dense sand 

“‘.“” SP .,. ; ,. 
,‘,.. ,“. 

: 
.: ‘,..“, :; 
---- ---- CH ---- ---- ---- ---- 
“.““. SP ,. . . : 
;,‘., ._. .:;.;. . . _..... ,. ; ::. :;. 
~ : : .. ,’ : _‘.‘.~,‘.‘_‘_. 
; ,. ,. 
._ ‘, ‘_ (. ;. .” ,~...‘.‘...‘. ,.._.... ; ,. ; 

.:;. ::. ,; ‘,.,. . . : :.~::::, ,. : ,, ., _,. :;. .’ 

. ..._,.. :: ;, :. .‘.~.‘.‘,~.‘. . . ..,. ,..’ ; ; ‘_ ‘. .; ; ._. _’ .’ ‘. : I ‘_ ; . . ,. 
‘, ‘, ‘. ..‘. 

‘::.‘.“ _: : 
:. ‘, ..’ . . ,,‘_ _.._.._. ,, , (. ; ::, ::. ,. _. ., .’ : :..:.::. _.. ,. . . _. ,. 

., ‘. ‘. ,. 
,:.: ,.,‘. ::.,:. 
_.. . . . . . ,. ; 

::. ::, : ,’ : ,’ . : 
:::::;:. . ,. ; 
::, ::,. : _. ; ; 

.;, :,.;.:, ._._ 
( ; . . 
::_ :;. ; ,. : 

,.,I, .; ,:; .,., 
“‘.“‘. SP ,.. .;. . . ._. ,. 
_‘_ . . ..’ ‘. ,_‘. 
“:,.‘::,: : ::, ::. ..;_.. .; ;. : ::::;:. ,.. ,.. . . ,. ; :;. ::__ ; _. ; ._ ; 

,:, i. .:. :, (. ..(, ;. ; ; ,::, :;. . . . .;. . . __. (. 
;:. ..‘. ‘. .:. 
,... ,..’ 

., 

,’ 
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TITLE: NAS WHITING FIELD RI 
PCPT SOUNEIING: WHF-i7-CPT-1 GORING NO. 

CLIENTi SOIV NAVY PROJECT NO: 65Oo-01 

CONTRACTOR WILLIAMS 6 ASSOC. DATE STARTED: camm: b-a-91 

NEMOD: PCPT CASE SIZIZ NA GORINGOIA: NA PROTECTION LEVEL: D 

TOC ELEV.: NA FT. MONITOR INST.: NA TOT OPTH: 165FT. OPTH TO g NA FT. 

LOGGED BY: COMPUTER WELL DEVELOPHENT DATE: NA SITE: WHITING FIELIJ 

E 5 
2 

* LABORAT0RY.z SOIL/ROCK DESCRIPTION 
% t SAMPLE ID. 5 

BLOWS/B-IN d 

VI 
ANDCOMMENTS iI 

5 

CLAY-firm to stiff clay 
---- v--- CH 

5 ---- ---- 
---- ---- 

IO 
---- ---- ---- ---- 

15 SAND-moderately dense sand “..“” SP ; _. ., ; : : 

20 
: . . ; ., ; . : _. : 
: ; ; ., ; 

25 
L : .._.._,. 

CLAY-firm to stiff clay and sandy clay 
---- ---- CH 

30 ---- ---- 
---- ---- 

35 
---- ---- ---- w-s- 

40 
es-- ---- ---- ---- ---- 

45 
---- e--4 e-s- ---_ 

50 
w-s- ---- e-s- ---- 

55 SAND-dense to very dense sand 
. .; ;... . ...’ SP : : 

60 
.: : ,: : : 

..‘. . . .:. .: ._., ..,. 

85 
: _. : : 

.,: .I ;’ :. : 

70 
‘. : . . ,: .: : : ‘. : : . . : : . . _’ ;. : 

75 
._. .; 

.’ : .’ .. 

80 
:. . . ‘,’ .:;.:. : : ; : : 

85 
CLAY-stiff clay .: .;; ._. .: ..‘_’ 
SAND-dense sand 

SP 

a0 
: ‘. ._ ,I f .,. : : :: 

,; .I.: : ‘, 
a5 

: : 
; . : 1, ,. 

00 
:.::::. ..‘. . ,. ,‘: :. :,.:, 7”: ..’ 

105 SAND-dense coarse sand w/ some gravel 
..__._,. ‘,:;.‘.‘;.‘: SP : .: . . . . . . . . 

110 
.::::;:: 
:::::::. ; ; ., : : : 

115 ‘ .; ,I : ‘. : : 

120 
‘: ,: .;.: :. ,,; 
: ,. :. 

125 SANO-dense to very dense sand ; ,. ; SP .:::: . . ._..,. . . .;, . . _. 
130 

: : :‘. : 

135 

140 

145 

150 

155 CLAY-soit clay 

160 SAND-very dense sand 

165 

170 

PAGE 



TITLE: NAS WHITING FIELD RI I PCPT SOUNOING: WHF-i8-CPT-1 GORING NO. 
I- 

:LIENTz SDIV NAVY I PROJECT NO: 6500-01 

ZONTRACTOR: WILLIAMS 6 ASSOC. 1 DATE STARTED: COMPLTD: i-8-91 

YETHOO: PCPT CASE SIZE: NA BOFUNGDIA: NA PROTECTION LEVEL: 0 
I 

TOC ELEV.: NA FT. 

!OGGED By: COMPUTER 

MONITOR INST.: NA TOT OPTH: 178FT. OPTH TO g NA FT. 

WELL DEVELOPMENT DATE: NA SITE: WltITING FIELD 

E fi! Lz < LABORATORYa 
g I.L SAMPLE ID. 3 

15 

20 

25 1 

75 

80 

85 

a0 

a5 

00 

05 

ii0 

115 

20 

25 

165 

170 

175 

180 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

SAND-loose to dense sand 

CLAY-stiff clay w/ some sand 

SAND-moderately dense to dense sandlay 

CLAY-stiff clay 

SAND-dense sand 

SAND-dense sand w/ clay lenses 

SILT-loose silt w/ some sand 

SAND-very dense sand 

;r 
BLOWS/B-IN d 

I: 
9 

SP .: .;, “,.: 
..‘.1’.1~.~. ,; 1 ,.’ ; I 
.:.: :::. .; .,__. _. : ,. ,’ : . . . . .: .,.. ‘J..: 
::::::. .; ._._ . . .: (_ . . ,‘.‘.‘.‘.‘.‘. : _. : ._ ; 

: CL _... .;.,., . . . . ., : sp 
..::.. 

:.~:::..:. .: ._., ..,.I 
..,:,.;,z,. 
: ; : : : :.:. .,‘.‘_ ..‘. 
. . . . . . . . ‘* ,. _. 
:;_ :;. ,. SP : : : ;. : 

_‘,‘, ‘_’ ‘. ‘.‘_ ; ; ;_ . . .::::::. ,. ( ,. .’ 

.-.- 
ML 

E .y<.: 

: “.‘.‘:.‘. SP 
.-.:;;..::. : ,. ; : 
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TITLE: NAS WHITING FIELII RI 

E: ? * LABORATORY- 
g t SAMPLE ID. $ 

ul 

SOIL/ROCK DESCRIPTION 8 
ANDCOMMENTS BLOWS/&IN ~ 

ii 
- 

5 

IO 

I5 

20 

25 ? 

30 

35 

40 

45 

50 

55 

90 

65 

70 

75 
: 

ao+ 

85" 

so-+ 

as+ 

00-I 

ii51 

202, 

125: 

301 

CLIENT: SDIV NAVY 

CONTRACTOR: WILLIAMS 6 ASSOC. 

HETHOO: PCPT 

TOC ELEV.: NA FT. 

LOGGED BY: COMPUTER 

FCm SOUNDING: WHF-S2-WP-01 BORING NO. 

PROJECT NO: 6500-01 

DATE STARTED: COMPLT”d : - 

CASE SIZE NA BORING DIA: NA PROTECTION LEVEL:0 

MONITOR INST.: NA TOT OPTH: 144FT. DPTH TO 9 NA F-r. 

WELL IJEVELOPNENT DATE: NA SITE: WHITING FIELD 

SAND-moderately dense sand 

SAND-dense sand 

SAND-dense sand 

. . . SP ; _. .. : . . :; 
: . . ; ., : : : 

.; ._., ..,.. . . : ::.‘.~:. 
,I .I .,. ,: ;. : 

:::. 
.._. .,,. : ,. : : SP .: 

CLAY-stiif clay 

SAND-very dense sand 

. . :. :::. ; _. ; . . : ,. : . . . . . .._.. : ,: ( ,. : : :;. ._. .:. ;,..,.: : : 
..‘.,., ._., 
:::.:: _‘. ..:;::.:: : 

‘:.;:‘:: SP : _. : 
: .; ; ., : : : . . . . . . . . : . . : 

:.~::.~..:. ; ,. ; ; 
.~...‘.1~.‘. .; .,‘,. _. ,. .” .:::.:.:. .: .,., “,.J .: ::.:, ‘_ ; ,. ; ,. 

;.:. :’ ‘_ .:. ( ,. ,. : ,_ .’ : . . ::.. ; ,. ,. 
:.~..:.~..:. .; .;, .._.. : _. . . _’ . I . . ,. : 

: :::::. ; .; ; ., ; : : . . . . . . . 
. ‘A .::::::: 

:::::::. SP :.,...,. ;. _‘,. .‘.. .‘.‘.‘. 

CLAY-stiff clay 

SAN&very dense sand 

---- ---- CH 

SAND-dense sand w/ clay lenses 

; .; ,. ._. sp 
:.:..:.~..;, . . . . . . .; ; . . 

: : . . . . . ,.;., ;. : 

SAND-dense sand 

‘, 1’. ‘. .,‘. 
,; .: .; _’ : :: 
: : _’ : : 

:_ ‘. :‘:. .:, . ::‘..‘:‘.. . . ._.... .“,‘,” . . ;. : _‘, ,,‘.‘. .:. 
.::::::: 
.-.- 
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TITLE: NAS WHITING FIELD RI 
PCF’T SOUNIXNG: WHF-SZ-WP-02 BORING NO. 

:LIENT’z SOIV NAVY 1 PROJECT NO: 6500-01 

XNTRACTOR’ WILLIAMS E ASSOC. DATE STARTEO: COMPLTD: 2-5-91 

YETHOO: PCPT ( CASE SIZE NA BORING DIA.: NA PROTECTION LEVEL: 0 

TOC ELEV.: NA FT. 

LOGGED By: COMPUTER 

MONITOR INST.: NA TOT OPTH: 132FT. OPTH TO !j NA FT. 

WELL DEVELOPMENT DATE: NA SITE: WHITING FIELCI 

z 
w 

. LABORATORY& 
g t SAMPLE ID. 5 

m 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

-1 

5: 

IO-- 

157 

2Oy 

25-- 

30” 

35: 

407 

45y 

so+ 

55; 

60: 

65-I 

701 

75-- 

807 

85~ 

go= 

95: 

00-y 

1057 

ii07 

1151 

120~- 

125: 

130: 

135- 

sand ;ANO-loose to moderately dense ;ANO-loose to moderately dense sand 

;ANO-dense sand ;ANO-dense sand 

SILT-firm silt w/ some clay SILT-firm silt w/ some clay 

SAND-dense to very dense sand SAND-dense to very dense sand 

SP : ; ; ._. ; I : .._.._. ; _. . . 
~.~:,.,‘,:;.,., 

,. .. ., : ., _’ : : . . .; .,__ . . .: 
,.,:. .; .:;.... 
‘,; : : : 
::,‘.I.. ,: : .’ : 

.:.:‘.1... ,. ; : : .:. .’ 

.,: ,’ .’ ‘. : 
:::.:::. : ; : : _. : 
; ; ( .’ :.::::::. 
,: : ,.’ : . . SP . . 

SP : ; ; ._. ; I : .._.._. ; _. . . 
~.~:,.,‘,:;.,., 

,. .. ., : ., _’ : : . . .; .,__ . . .: 
,.,:. .; .:;.... 
‘,; : : : 
::,‘.I.. ,: : .’ : 

.:.:‘.1... ,. ; : : .:. .’ 

.,: ,’ .’ ‘. : 
:::.:::. : ; : : _. : 
; ; ( .’ :.::::::. 
,: : ,.’ : . . SP . . 
.‘_‘. .‘,‘. .::::::: 

_‘.‘, ..‘:, ._‘. 
( ; ; .:;, ::. 
“‘.‘..::: : _‘.~.~_‘,..‘. 
j : ,: : . . 
:;_ ::. ; ( : 

.~,~.:~,I..~. 
; ; 
,::, ::.. 
.“...‘::: ,.‘,:..; ,.,. 

1; ..” . . . ::::: ; ,. : ,I : :.:. ‘_’ ‘_ _‘. 
; ; ; : 1 ., _..,.; .;; : : : . . . . . . . ,..,._, ; ; ,. 
:;. .‘.‘. 
: ;: . . : I ,:. . . . . . . . . ; ,. ,. 

‘, ., 
‘“.‘.‘:.‘: : ::::::. . ; ,. (. 

‘. : : ., (, : : : ‘, ; 

g 
ML 

y/; 
: ,..,._.. 

‘“.‘.‘.‘.‘: : SP 
_‘,~.‘.‘.~.‘, ,.. ,.. ,. ,. . . . . . ‘_ 

“‘..::.‘: : .::::::. . ,. ,. ,. 
::. ::. .;. ,.(.,.J 

.‘.~.~.~.1~.‘. ,. ,. _. ::. ::. : ,. ; .,. ; 
:.:::.:::. ,. .’ ,. _. 
::. ::. ,. ; 

.‘.‘...‘.‘~...~. 

.: : : :. : 
::::: 

“‘.‘.‘I.‘: : :::::;. . . . . ;.. .: _.. _.: 

L-L 

: ::; : : : : ;. .:. .::::::. 
: ‘, ., : ‘, ‘. : 

,..,._.. 
‘“.‘.‘.‘.‘: : SP 
_‘,~.‘.‘.~.‘, ,.. ,.. ,. ,. . . . . . ‘_ 

“‘..::.‘: : .::::::. . ,. ,. ,. 
::. ::. .;. ,.(.,.J 

.‘.~.~.~.1~.‘. ,. ,. _. ::. ::. : ,. ; .,. ; 
:.:::.:::. 

.~~ofjIENVIRONMENTALFS. INC. 
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‘ITLE: NAS WHITING FIELD RI I PCPT SOUMIING: WHF-S2-WP-03 I BORING NO. 

ILIENT: SDIVNAVY 1 PROJECT NO: 6500-01 

IONTRACTORWILLIAMS6 ASSOC. 1 DATE STARTED: COMPLTOI: 2-20-91 

IEMOII: PCPT CASE SIZEi NA GORINGDIA: NA PROTECTION LEVEL: 0 

‘OC ELEV.: NA FT. MONITOR INST: NA TOT DPTH: i3BFT. DPTH TO 3 NA FT. 

OGGEDBY: COMPUTER WELL OEVELWNENT DATE: NA SITE: WHITING FIELD 

c W 

; g LABORATORYz$ 
; LL SAMPLE ID. Q 

co 

25 

30 

35 

40 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

IAN&moderately dense sand 

'LAY-firm clay w/same sand 

SAN&loose sand 

:LAY-firm clay w/some sand 

SAND-loose to moderately dense sand 

SAND-dense sand 

:LAY-stiff clay 

SAND-dense to verydensesand 

SAND-moderately dense sand w/clay lenses 

SANO-dense sand 

_. ._.... _ SP 
.\cL 

: ; ,’ : : sp 
& .: ‘,.(...~ .'.I... SP ::. ; ,: ,; ; ;. : 

. . .::::. ,;.,. . .._. : .' . ::. ::.. .,; : : :. : 
::::::. .:',.(',.: : .:'.'~.'. ,. ,_ _. ., ; 
. . ,..,... :,.,. SP : ..' ', .;.,. ,.:. :( 

:.:, .:,: ..'. 
.,; ,:. : '. : : :: ,. __.,.. : : : : : 
::_ :'. '...'. 
.:;:: ': : 
. . ...'.'. .:.~.,':. :; 
;.:, ..'.'. .:. 
,: ,' : '. I 
~~...~.~,..~. 

:.::::::. 
: : : ; : .: .: . . ._.... .; .;; :..,. 

: .:, :‘ : .:. 
.,; ( .: : '. : :: . . ; . . : ,. :.. . . .: ::. ': : : : '. : 
.:::.t... .; .,.,. ;;: 

: ..' : ..'. 
,: ( .; : ., : 
I . . . ; 

,& 
"'.'.':.': .;',:;;....;. SP 
,: ,: : (' : : : 
,... ,. j : :: .:::: . . . . . ._.._. ,. ,. ; '. : . . : . ,. ,:: 
:.~:::..:. , ,. _. _. ::. ::. .: .;, . . ,: ,. : ::.':;.'. 
',:::.'~:: 
:.:'.~:.. ,. ; : :.:. .,..I .,'. 
,. ; _. ::_ ::. ; ,. ; 
:..:.I'.:. . . . . . ,__. (.,_ -: 
:.. :::. 

,: : : : SP 
::;:::. 

L-L 
; ( ,. : :.::::::. 

BLOWS/B-IN 04 
2 
g 
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TITLE: NAS WHITING FIELD RI I PCPT SOUNllINGz WHF-S2-WP-04 I GORING NO. 

CLIENT:SOIVNAVY 1 PROJECT NO: 8500-01 

CONTRACTOR: WILLIAMS 6, ASSOC. DATE STARTED: COMPLTD: 2-20-91 

METHOD: PCPT CASE SIZE NA BORING DIA.: NA PROTECTION LEVEL: II 
I 

TOC ELEV.: NA FT. MONITOR INST.: NA ( TOT DPTH: 157FT. DPTH TO g NA FT. 

LOGGED BY: COMPUTER WELL DEVELOPMENT DATE: NA STTE: WHITING FIELD 

z 41 * LABORATORY& 
2 t SAMPLEID. $ 

UY 

W 

& r:- 

g 8” 

= I 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS BLOWS/B-IN d 

5 
Y 

5 -4 

20 

25 

30 

35 

40 

50 

55 d 

60 

85 

70 

75 1 

80 4 

854 

80 4 

954 

100 

05 1 

125 

130 4 
,354 

40 

I45 
4 

- 

~~ 
SAND-loose to moderately dense sand 

SAND-dense sand 

: _. : _.._.._. .: ._., ..,.. ,. : .:;;.t.,. l--l-- ; ,. ; : :,~:::..:. 
".."'. SP f : .' .:: 

SAND-moderately dense sand 

SAND-dense sand SP : _. : . . . . . . . . ,. ,. : ., : 
I ! 
:.‘,:. ‘.:..‘. ,. ,. ; . . ., : : : ,. : : : ,‘...‘.I’. .:...;.,.: I I : : .;.,.:.,.: 
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TITLE:NAS WHITING FIELD RI 
PCFT SOUNDING: WHF-S2-WP-05 BORING NO. 

CLIENT: SOIVNAVY PROJECT NO: 8500-01 

CONTRACTOR'WILLIAMS &‘ ASSOC. DATE STARTEO: COM’LTU: 2-27-81 

METHOO: PCPT CASE SIZE NA BORINGOYA.: NA PROTECTION LEVEL: 0 

TOC ELEV.: NA FT. MONITOR INST.: NA TOT DPTH: 133FT. DPTH TO 9 NA F-r. 

LOGGED By: COMPUTER WELL DEVELOPMENT DATE: NA SlTE: WHITING FIELD 

W 

I W 
Y 

9 6 $2 
2 

k c LABORATORYG SOIL/ROCK DESCRIPTION $2 = 
E k SAMPLE ID. 4 8 8 .i$ BLOWS/&IN -) 23 

ul 
ANDCOMMENTS 

k! G 

2 
t--s 

s $ zi 

SAND-moderately dense to dense sand 

SAND-dense sand 

SAND-dense to verydensesand 

SAND-moderately dense sand 

CLAY-clay lense 

SAND-dense sand 

SILT-moderately dense silt w/some clay 

SAND-dense sand 
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‘ITLE: NAS WHITING FIELD RI 

:LIENT: SOIV NAVY 

:ONTfWTOR: WILLIAMS E ASSOC. 

IETH00: PCPT 

TOC ELEV.: NA FT. 

.OGGED By: COMPUTER 

PCPT SOUNDING: WHF-S2-WP-06 BORING NO. 
- 

PROJECT NO: 6500-01 

DATE STARTED: COMPLTD: i-7-91 

CASE SIZE NA BORING DIA.: NA PROTECTION LEVEL: 0 

MONITOR INST.: NA TOT DPTH: 168FT. DPTH TO 3 NA FT. 

WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

1 W 

; g LABORATORYG 
; k SAMPLEID. ;: 

SOIL/ROCK DESCRIPTION 
ANDCCMMENTS 

BLOWS/B-IN a 
3 
Y 

ANO-moderately dense sand 

LAY-very stiff clay 

SP ; .,. ; ., : ., : 
---- ---- CH -s-v _--- ---- e-m- ---y 

l- 

AND-dense sand 

857 

70 

75 

80 

85 

90 

95 

100 

I05 

Ii0 

115 

120 

i25 

130 

135 

140 

145 

150 

155 

,180 

185 

,170 

;ANO-dense sand w/ clay lenses 

;AND-dense to very densesand 

SILT-moderately densesilt w/some clay and sand 
enses 

SILT-moderately dense silt w/ some clay 

--- 
-e-v 

SP ‘,::,..“.‘: 

::. :: .._. 
;,:..; ,._. 
,. _. : : . . ::.'.~:. 
'. ._' '. ,_'. ; _. ._ : 

,.;_ ..,:,.. 
; _. : : ,. ." ,,~.~.'.~,~.'. ,; ; ; : 
,',.. .;.,'.. 
::::::. ,: : ,. 
,'..,., :,'.. 

: 

,.,:.... :. ,. ; : ::.'.'..'. 
:,::. 1.. 
.""'.' SP .,: ,: .,. ,: 1. : 

:;. 

.: .,.... .: : :.~:::::. : : : : : 
.-.- SC _.-. 
'.""" SP ..: ; : ;. : 
:;::: : : ,. : : : .','_~.'.'.','_ : : : 1. r 
.'.I‘.'..' .",..... :: :: ,. : (.' _. ,_..,. . . : .. ; 
'. .: ., .' .,.:... . _: : 

:::;:: ,.' ; ,: ; : 
:;_ ::. .:.,.;.,.; -. : _...... : : ,: : : 
. . ', '. ', . . ,. .‘ ; 

::::.~::. ,: ; .' ;. : 
: 1 '_ 

: : .' : 
_'.'_~.'.'.'.'. ,; ; ;' : : 
:.. ::. ; ,. ; .; : z -. 

‘.: : : :. : 
: 

.$ j/ 
ML 

/ 
,/:2/ 

‘7 4:'s 
/:y 
‘;;' /'; 

.g/ 
ML 

/CT/ 

I=!= 

'y /.' 

"'."" SP ,. ; ; 

L. 

SAND-dense sand w/silt and clay lenses 
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TITLE: NAS WHITING FIELD RI 
PCPT SOUNDING: WHF-S2-WP-07 BORING NO. 

CLIENT: SDIV NAVY PROJECT NO: 6500-01 

CONTRACTOR WILLIAMS 6 ASSOC. DATE! STARTED: CONPLTCI: I-12-81 

METHOD: PCPT CASE SIZE NA BORING DIA.: NA PROTECTION LEVEL:0 

TOC ELEV.: NA FT. MONITOR INST: NA TOT DPTH: 157FT. DPTH TO !j NA FT. 

LOGGED By: COMPUTER WELL DEVELOPFeNT DATE: NA STTE: WHITING FIELD 

E !?I 
2 

* LABORATORY o_ SOIL/ROCK DESCRIPTION 
g t SAMPLEID. ?$ BLOWS/6-IN i3 

ANDCOMMENTS 
UY 2 

Y 

CLAY-very soft clay 
--- ---- j CH --- ---- 

CLAY-iirm clay --- ,--z CH ---- ---- ---_ 

15” SAND-moderately dense sand w/ some silt ‘z/p, 34 

20’ ;+ 
/ / 

25’ CLAY-stiif clay ---- ---- CH ---- ---- ---- 
SAND-dense sand 

.._..._. u --- ---- CH 
CLAY-stiff clay ---- ---- 

---- ---- ---- 

SAND-dense to very dense sand .:.,...; SP : : : _’ _.__.._. .I....‘...; .Z:‘.: 
; ,_ ., ,. : ,: I 
,. .’ ; : :.::::::. 

. 
. . . . .._. ,; ; . ..’ ;. : 
:.: :::. .,. ; ., :: _. : ,: 
: .I .: ,.’ ;. : .: ; : : : : :. ; : ..” . . . . . . . . . ._.. .,::..:;.-: 
::::::. _. : : : : . ; . _. , .’ 

804 
.:::: 
; : ; ; ; : _.__._. 

85 
.; ._., . . . . . 
. . . . .._. .“,.,“..; SP 

so, SAND-dense sand .;.,.,.‘~‘~ 
1 : 

95-G 
.,::::.:r 

. . :’ .1 . . : ; : : 
00 

‘, :‘.: ..‘. . ,. : : 

I05 SILT-moderately dense silt w/ some clay ML 

110 

II5 SAND-dense sand “““.’ SP ‘:;.‘,“.‘: 
:::.:‘.‘. 

120 
SILT-moderately dense silt w/ some clay 

i25< 
SAND-dense to very dense sand 
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TITLE:NAS WHITING FIELD RI 

CLIENTzSDIVNAVY 

PCPTSOUMING:WHF-S2-WP-08 BORING NO. 

PROJECT NO: 8500-01 

:ONTRACTOR: WILLIAMS s, ASSOC. 

IETHOIX PCPT 

TOG ELEV.: NA FT. 

.OGGEDEy: COMPUTER 

DATE STARTED: COMPLTO: i-12-91 

CASE SIZE NA BOFUNGIIIA: NA PROTECTION LEVEL: 0 

MONITOR INST.: NA TOT DPTH: 133FT. OPTH TO ‘3 NA FT. 

WELL DEVELOPMENT OATE: NA SITE: WHITING FIELD 

t 
I - 8 3 ; g LA00RATORY3 

$ k SAMPLE ID. Q 
m 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

;r 
BLOWS/&IN a 

i 
5 

SAND-very loose sand 

:LAY-firm clay 

;AN&moderately dense sand 

:LAY-stiff clay 

SAND-dense sand 

SAND-moderately dense sand 

SAND-dense sand 

CLAY-stiff clay 

SAND-dense sand 

CLAY-stlff clay 

SAND-very dense sand w/ some gravel 

I. . 

: ::. : I : SP 

.-a 
‘:..‘.‘:.‘: Sp 
.:.~..::::. ,. : ., : ,‘. ::, .’ ,. ., ; 

: : 
..;:: .“.‘I 
:.:‘.‘.:~ 

---- ---- CH ---- ---- 
“““‘. SP .; .,._ “..T : _. : 
. ,: : .: ,’ .: 

. . ‘. ‘. ; ,. ; ., : : : _. ,_.... j ; . . : :. .’ 
__‘,~,‘_~,~,‘_ ; ; ; ; : 
,; ; : ; : 

‘, ._’ : .:. .; ._., “,.: : : 
: 1 ,.’ : , : 
.::, .‘,‘, ‘,;,:.‘.“.‘: : . . . . . . . . ,: :. : ;. : 

‘, ,.’ ‘. .:. : _. ; ., : .:..:.. 
,: .I .: ,: :. : 
. . :::. : : : : : 
:::::::. ,: .: ,.’ ; : 

.‘. ‘, . . _..;, . . :: _. :‘..’ _....~.. ,: ; .: 1. : 
. . ‘. ‘. ‘. ,_ ; .‘: ,. :‘. : 

--- .-z 
: . ; ;_ . . SP ::::::. ,.. . . . .; ,. ; 

:.: :::. ; ,. .. ., ; : : 
---- ---- CH ---- 
.“““’ SP .: 1, .; .’ ‘. : .:.. . ; : : : 
:::.:~:. .,..,.. ‘.,.; : : . .; .,._ . . . . . 

:.:... ..:.:. ; ,. ; ; : : . . . . . . . . : ,; .; : : :: 
.; .;, ‘.,.T : _. : . . . .._.. ,: : : : 
.:::.::.. .::; I...; _.. :.. _. . . . . . . ,: ; : : 
:::.:::. 
: : .’ : 

:::::::. .;...:...: 
:.::. ..‘.:. 
‘::.‘.” ,:: ::. ‘,‘, . . ‘,._ .: ‘.‘,.‘(‘,’ : 
:.::. : ,. ; 

-. 
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‘ITLE: NAS WHITING FIELD RI 
PCPT SOUNIING: WHF-W3-WP-01 BORING NO. 

ILIENT: SDIV NAVY PROJECT NO: 8!jOO-01 

!ONTRAC’TOR: WILLIAMS s; ASSOC. DATE STARTED: COMPLTIO: 3-i-91 

IETHOII: PCPT CASE SIZE: NA BOFUNGDIA.: NA PROTECTION LEVEL:0 

‘OC ELEV.: NA FT. MONITOR INST.: NA TOT OFTH: 1lBFT. OPTH TO $I NA FT. 

OGGEO BY: COMPUTER WELL OEVELOPNNT DATE: NA SITE: WHITING FIELD 

r 2 % 
i i LABORATORY~ ~ ~ ~ k! gg $ 

2 
SOIL/ROCK DESCRIPTION 

2 LL SAMPLEID. 4 g 3 9 
a 

ANDCCUMENTS P? g 
BLOWS/+IN -1 

cn 
2 

t-u-J 
Y $ zi cn 

SAND-laoose to moderately dense sand ,. ; SP 
,‘.., .,:,. .’ 

51 
; : ,. : : : 

CLAY-stiff clay w/ sand lenses ---- ---- CH ---- ---- 
107 CLAY-stiff clay 

---- mm-- CH ---- ---- ---- 
151 

---- ---_ ---- ---- 

107 
CLAY-stiff clay w/ some silt and sand CL 

!5- 
SAND-dense sand 

101 CLAY-stiff clay 

357 SAND-moderately dense sand 

10- 

45- 

SO- 

557 CLAY-firm clay 

30- 
SAND-dense sand 

35-- 

TOT 

75y CLAY-firm clay w/ some silt and sand 

807 
SAND-dense sand 

85: 

QOT SAN&dense coarse sand w/ some gravel 

95-- 
SAND-dense sand 

007 CLAY-stlff clay w/ some silt and sand 

057 
SAND-moderately dense sand w/ some slit 

HO- 
SAND-dense sand 

115-y 

1201 
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PCFT SOUNDING: WHF-W3-WP-02 BORING NO. 

PROJECT NO: 6500-01 
I 

:ONTRACTOR WILLIAMS h; ASSOC. DATE STARTED: COMPLTD: 2-2-91 

YETHOO: PCPT CASE SIZE NA BORING EEA.: NA PROTECTION LEVEL: 0 

TOC ELEV.: NA FT. MONITOR INST.: NA TOT OPTH: 130FT. DPTH TO 41 NA FT. 

.OGGEllBy: COMPUTER WELL DEVELOPENT DATE: NA SITE: WHITING FIELD 

E: I !i! a. g LABORATORY2 
I 8 k SAMPLEID. 4 

a 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

2 

BLOWS/B-IN 2 
z: 
Y 

~ 

- 
SAND-loose to moderately dense sand SP .,;; ,. ., ; : : _::_. . . 

5 ‘,:f.,..‘:.‘: 
.:::.. 

; ; .’ .’ ::. ::. 
10 ‘,Z : : :. .’ 

‘. .::. . . 
: ; : : 

15 
. :, ::.. : :,. .‘J.. : 

JLAY-stiff clay 
---- ---- CH ---- ---- ---- ---- ---- 

SAND-moderately dense to dense sand w/ some silt 

ZLAY-very stiff clay 
---- ---- CH ---- ---- ---- ---- ---- _--- ---- 

SAND-dense sand 

SAND-dense coarse sand w/some gravel 

SAND-dense sand 

CLAY-firm clay 

‘.“.“’ SP “..‘.‘:.‘: : _.‘.~,‘.‘_~,‘. 
,I : : : : .:.; .:...... 
.I .,._ .:..: SP : .: I . . . 

: : .; ..,:: 
. . . . . . . . 

SAND-dense sand 

“..‘.‘:.‘: ,.‘,:.,. ,.,. SP 
,. . . : : 
: : . . . . ,. .,.. : . . .,_. : ‘. ‘. .’ ; ,. ,. ; 

:.:. .:. ‘. _‘. ,: : _’ : 
::.‘.I.‘. 
: : 

. . _. . . 
: ;:.::.:. 

.:::: .._. .._. 
.\CH _. . . . . . . : ., : ., . : : _. : SP : ,. : : : 

: ,. : ; 
‘_ .,‘. ‘. ..‘. ; _. ( ; .’ ::::;:. .: .,.. ,..‘. 

_‘.~_~.‘,~_‘. ; ( : : : . .; .___. J ,.; .; . .: ::;. ; .,. ; ., . . : : . ._.... ,: ,: .; (.’ : : 
:::. ; ; ; ., : : : . ; : : .:.. 1.. . . . : ,, .:: : ‘. ,. I..‘. 

,. ; 
.~,..~.‘~,.’ ,. ,. ; : i : 
; ;’ :. : 
::. :;.‘. 
.: I .: :’ : ,:: 
.,:;..,:;. : 

._ ‘. ‘_ ‘, : : : : : 
.‘.‘..‘.‘.~.‘. .; ._., . . _: ,. : .: 

TITLE: NAS WHITING FIELD RI 

CLIEN-kSOIVNAVY 

I 

I 

- 
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TITLE: NAS WHITING FIELD RI 
PCPT SOUNDING: WHF-W3-WP-03 BORING NO. 

CLIENT: SOIV NAVY PROJECT NO: 6500-01 

CONTRACTOR: WILLIAMS 6, ASSOC. DATE STARTED: i-31-91 COMPLTD: 2-28-91 

METHOD: PCPT CASE SIZE NA BORING DIA.: NA PROTECTION LEVEL:0 

TOC ELEV.: NA FT. MONITOR INST.: NA TOT DPTH: 140FT. DPTH TO 1 NA FT. 

LOGGED By: COMPUTER WELL DEVELOPNNT DATE: NA SITE: WHITING FIELD 

& 3 2 
E * LABORATORY& I$’ 2 % Y SOIL/ROCK DESCRIPTION 
8 t SAMPLE ID. $ 8 $,a 

BLOWSB-IN -I d 

VI 
ANDCOMMENTS 

!2 Y 
iii 3: 

J 
SAND-loose to moderately dense sand 

. ; ._. ; ., ; SP 

5: 
.‘.~.‘.I ..‘. .:. ..; . . . . : : 

IO+ CLAY-stiff clay w/ few sand lenses 
---- ---- CH ---- ---- -s-w ---- 

15: 
---- ---- ---- ---- ---- 

20-- 
---- ---- ---- ---- ---- 

25: SAND-moderately dense sand . . . . .; ,..’ . . SP ,.:,.:, 

30’ CLAY-stiff clay 
---- s-m- CH ---- 

SAND-moderately dense sand 
_. . . . . .: .,.;.;, SP 

351 
;: ,. :., . . . .._.. ; ,. ,. 
,:::: . . . . . . . . : ,. _ : 

40: ‘. _. : . . . .._. .; .,.... .; : 

45” 
:.:. :‘. I ._‘. ; ; ., ; .: :.‘.‘~:. ,: ( (,.’ ;. : 

501 
.: :::. ( ,. . : . . .’ : . . ::.. : f .; ;’ ; : 

55: . . :::. : ,. ,. ; , : .I’.:: :. 
80: 

: ,: .; : : 1.. . . . . . . . .I .,., ..,.; .: 
85 

:.‘.:~. ,: ( .,: ; : 
:. :::. 

70” 

; . . ; .:..:: ,. ._..,. .; -..; :,.: 
:.:.I’:::. ; _. ; ., ; 

75” CLAY-stiff clay ---- ---- CH 

SO+ SAND-dense sand 
_....._. .; .;, . . ,. : SP : . . ‘. ._‘. 
,. . ,. . . 

85; 
; _. :, 

SAND-dense coarse sand w/ some gravel ,...._. , : . . . : : SP . . : 2 ,. :. :::. .; . . . . . . . . 
90: ,.: . . :.. . . . . . . . ; . . : ,. 

95r 
..:: :.. . 
‘::.‘.“.‘. . : : _....... ..: f .: : : 

100 
:: . .._._.. ‘,; ( : ‘. : : . .,: ,: : ;. I 

105 
.’ .: ,,...... ; ,. _. ; : ., . . . . . . 

IlO< 

H51 

1207 SAND-dense sand 

125: 

130: SAND-dense coarse sand w/ some gravel 

135: 

40’ 



TITLE: NAS WHITING FIELD RI 
PCPT SOUNDING: WHF-W3-WP-04 BORING NO. 

:LD3lT: SOIV NAVY 

:ONTRACTOR: WILLIAMS P ASSOC. 

I1ETHOO: PCPT 

I I _- 

PROJECT NO: 6500-01 

DATE STARTEO: CWPLTO: 2-28-91 

CASE SIZE NA BORING DIA.: NA PROTECTION LEVEL: 0 

TOC ELEV.: NA FT. MONITOR INST.: NA TOT DPTH: 153FT. DPTH TO J! NA FT. 

.OGGiXl By: COMPUTER WELL DEVELOPMENT DATE: NA SITE: WHITING FIELD 

EC: Y LABORATORY a 
&I k SAMPLE ID. $ 

5-s 

‘0-j 

157 

20: 

25’ 

304 

35: 

40x 

453 

501 

55: 

801 

as+ 

70: 

75’ 

80, 

85 

go-- 

957 

1257 

1307 

l35Z 

40s 

1451 

150-Z 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

SAND-looose to moderately dense sand 

5 -- x 
( ,. ._ 1 SP . . : 

CLAY-stlff clay 

SAND-loose to moderately dense sand 

SAND-dense sand 

CLAY-stiff clay 

SAND-dense sand 

CLAY-stlff clay 

SAND-moderately dense sand 

SAND-dense sand 

SAND-dense sand w/ clay lenses 

SAND-dense sand 

SAND-very dense sand coarse sand w/ some gravel 

SAND-moderately dense to dense sand 

SAND-dense coarse sand w/ some gravel 

‘. : 
. 

; ,. : ; 
::: :: 
. . 

---- 
---- CH 

SP .,::.‘:‘:: 
::.‘.~:.. ; _. : ; 

:,:::, : _‘. ,: : _’ : : 
::;.:: ; : . . ; :,. : .. ‘. ; . . . ., : : : 
: ,. ; ._ ; 
‘, (.’ ‘.. _‘. ,. ; .‘: _. .:. . . . . . . . . 

.:: ,: ,: .: .’ .. : 
. . . .._. ; ,. ,. 
‘.“.“’ SP ,. ,. ; : : 
: ,. ; : : _. _....__. : _. ,. : I : 

.-.- SC -.-. 

.-.- 
““.“’ SP _..,..... : : _’ :.: ..‘. ..:::: : 
::: ‘. .: .;.,. .._.. ; : : : 

“““‘. SP .I : ( ; 
:::.::.:. 
.I : .::. .’ 1’. : . . . . _..,_ .: : : : : . . . . . . . . . . 
,. ; 
::. . . . . . . . . . . .; .,. ._. 

:::; ::. _.. _._ . . ,. ; ::. ::. .; . . . . . : .: :.:. ‘.‘.‘. .:. 
::‘,::‘,: 
.“.“” SP .:... ..;. ; : : : 
; ,. .’ 

::: :: 
,. ,. ., . . : ., .’ b : 

“.““’ SP . . . .: ‘.’ ‘.’ 
.,::..::...z 
.‘,I’.~,~.. ; ,_ ,. ; : : 
,: ; : 1, : 
::::; ,. ; ., .‘: ,. -. ,: . . . . ‘.Z ; ..’ .I.,. : 
.‘.‘. . . . . ; ,. ; : : 

BLOWS/6-IN d 
II: 
Y 
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TITLE: NAS WHITING FIELD RI 
PCPT SOUMIING: WHF-W3-WP-05 BORING NO. 

:LIENT: SOIV NAVY PROJECT NO: 6500-01 

:ONTRACTOk WILLIAMS P ASSOC. DATE STARTED: COWLTO: 1-13-91 

IETHOD: PCPT CASE SIZE NA BORING DIA.: NA PROTECSION LEVEL:0 

TOC ELEV.: NA FT. MONITOR INST,: NA TOT OPTH: 132FT. OPTH TO 3 NA FT. 

.OGGED BY: COMPUTER WELL DEVELOPHENT DATE: NA SITE: WHITING FIELD 

1 Y 
2 

; g LABORATORY% SOIL/ROCK DESCRIPTION 8 
2 TV SAMPLE ID. 4 AND COMMENTS 

BLOWS/B-IN 
VI ii! 3 

-I 
SAND-loose sand __ ; .,. SP : _’ 

5; 
..:.‘.~:. 

.,: ; ..;’ (‘,. : 
::. .; 1 ; ; 

10: 
._ __. ,t.‘. 

; ,. ; ; : ‘. ._’ .I ._ 

15-j 
: : ,’ : : 

SAND-moderately dense sand SP . . . . . ,. 
.::. ::,. . . .,.,‘..,. 

207 . ..‘..,.;.:,‘.;. ,.._.... .’ :..: :‘, : . . . . . . . . 
25: 

,. ,. .’ :,:. .;:. .;_ 

CLAY-flrm clay 
3oy 

--- ,:& 

SAND-dense to very dense sand 
,; : ,: ;. : sp 
.::. ::. 

35’ 
; __ _. ._ : I : 
; __ ,. ., : 

to-- 
I : . . . . . . . . .,.,.;;.;: . . . :.. 

,: ; ,: :. : 
45x 

:.. :::. . . . ,.. _. : : . . : : ‘, : 
,; : ,: ; : 

50-I ‘. ‘, 

CLAY-soft clay 
--- ,, CH . _....... 

551 .:‘::‘:: sp 
SAND-dense sand 

. : : :: _....... . .’ I ,. ; 

.:.-:: 
30: 

. . ._._.. .; .,., . . . . . ::: :: 

as+ :.:..:.1.. .:.,....,.: .:: :: 

70-I : : . . . . . 
: : ‘, : :‘. : 

751 
‘,:(.:;‘(.;; 

3 CLAY-soft clay 
---- ---- CH 

BOY 
---- ---- 

SAND-moderately dense sand 
. . . . . . . ,: : ,.’ :. : SP 

85_ 
::. ::. .;.,......: : I . . . . . . . .;. ..; . . . . 

907 SAND-dense to very dense sand “‘.‘..’ SP .:...;.,.: .:: :: . . . . .._. ; ; ; ,., : 
95: :.~:::..:. .;. ;,. .,.: : : . . . . . . . . 
loo-- 

; ,. : 
.:..:: . . . . . . . . .; .;;.;; ::::: 

105: 
CLAY-very soft clay 

---- ---- CH ---- 

110: 

115: 

120: 
SAND-moderately dense sand w/ clay lenses 

125~- 

SAND-dense sand 
130: 

135-3 



TITLE: NASWHITING FIELD RI 
PCPT SOUNDING: WHF-W3-WP-06 BORING NO. 

:LIEKT:SOIV NAVY 

:ONTRACTORWILLIAMS 6 ASSOC. 

IETH00: PCPT CASE SIZE: NA 

DATE STARTEO: 

BORING DIA.: NA 

1 PROJECT NO: 8500-01 

COMPLTO: 347-81 

PROTECTION LEVEL: 0 
I 

TOC ELEV.: NA FT. MONITOR INST.: NA 1 TOT OPTH: 15BFT. DPTH TO Jf NA FT. 

.OGGEll By: COMPUTER WELL DEVELOPMENT DATE: NA SITEWHITING FIELO 

1 W 
ig LABORATORY$ 
g k SAMPLEID. 'i 
L.3 

30< 

35 

40 

45 

50 

55 

60 

85 

70 

75 

80 

85 

90 

95 

00 

.05 

110 

ii5 

120 

125 

130 

135 

40 

145 

t50+ 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

r 
iAND-loose sand 

;ANO-moderately dense sand 

;ANlJ-dense sand 

ZLAY-firm clay 

;ANU-dense to very dense sand 

;ANlJ-very dense coarse sand w/same gravel 

SAND-dense sand 

:LAY-firm clay 

SAND-dense sand 

SILT-moderately dense silt 

SILT-moderately dense sllt w/ same Clay 

SAND-dense sand 

: 
: : : 
: : : 
+- : : .’ 
: : 
_’ 
: : _’ 

: : 

: : 
: 
: : 
: : 
: : 
: : 
: : 
: : 
:: 
; : 
.‘. 
: : 
: : 
: : 
: : 

: : 
: : 
: : 

: 
: : 
: .: 
_‘. : 
: : 
: : 
: : 
: : 
: ,: 
:. 
4 
i 
4 
i 

.’ 
i 

.’ 
; 

‘_ 
‘_ 

‘. 
. . 
‘. 

l 
‘. 
‘. 
‘. 
0 
‘. 
‘. 
‘_ 

‘. 

. . 

:. 

: : 
: : 
: : 
: : 
: : 
: : 
: : 
: : 
:. 
/ : 
;/ 
/ 
/ 
/ .: 
;/ 
/ 
7 

/- 
: : 
.,‘. 
.’ ,’ : 

SP 

SP 
CH 
SP 

SP 

SP 

CH 
SP 

ML 

ML 
SP 

2 
5: BLOWS/B-IN J 

$ 

-_ 

PAGE 1 of W3-WP-06LR9 FNVIRONMENTAl SERVICFS, INC. 



‘ITLE: NAS WHITING FIELD RI 
PCPT SOUNDINO: WHF-WS-WP-07 BORING NO. 

:LIENT: SOIV NAVY PROJECT NO: 8500-01 

:ONTRACTOFt WILLIAMS P ASSOC. OATE STARTED: COhlPLTO: :3-4-91 

IETH00: PCPT CASE SIZE NA BORING UIA: NA PROTECTION LEVEIL: 0 

‘OC ELEV.: NA FT. MONITOR INST: NA TOT DPTH: 132FT. DPT’H TO q NA FT. 

.OGGEO By: COMPUTER WELL DEVELOPMENT DATE: NA SmEz WHITING FIELD 

w E 2 
r Y L$ ;a 

2 

; g LAOORATORYg SOIL/ROCK DESCRIPTION $$ 3 od 

; k SAMPLE ID. 4 2 4. ,a ANDCOMMENTS 
BLOWS/B-IN 

ul I=! I-G 
3 

k2 9 3 5: 5 

SAND-loose sand ..::.‘.“.‘: SP 
,‘.~.‘.~.~.~. 

57 
,T : ;’ : : 

: ‘. ; . _. .’ ., : 

IO-- 
.:::: 
,: ,: .; : : :: . .; .,., . . . . : ; .’ : 

is_ 
_“, 

SAND-moderately dense to dense sand . . . . . . . . ; ; : SP 
~,‘.I..~. : 

!Oy .:. :.::. :_ ,. ; ; : :::.:::. 
25: . . . ,. ., ; 

.:: I: 
.;‘;(.,.: : ; :: 

307 : : .:: .::: : f : .::;::;. ; _. .. ; 
35+ 

,:: :: 

:.:. ._‘.‘, .:. 

107 CLAY-stiff clay 
--- ,y CH , . . . . . . . . : ._. ; .; sp 

157 SAND-moderately dense to dense sand 
.,.,:;,.,:,‘.,.. 
: ,. ,. .: ::.::.. ; ,. : 

so-- 
.:: :: 
.; .;, ..,.: : _. : . . . . . . . . ; . _. ,. ; 

55’ ; : : :: 
: ,. ,. ; 
: ‘. 

do-- 
; . . ,. 
: : . I .: .; .. . . . : 

. : : 
EC+ 

. . .._.. : _. ,. : 
.:::: . . . . . . . . ; . . ,. : 

70’ 
‘. : . ; : ,: ; ; 

:::. :;:. 
,; .I .: : ‘_ : 

75: 
:: 

.: . . . . . . . . . 
. : . : . . . . . . . : _. ; ., : 

807 .:..:: 
,. ,. : 
: : 

85: 
.: ._., ..,.: 

: : . . . . . . . . .:;::::: 

so< 
:. ‘. :‘ ‘, ..‘. : ,. ., : .: .::.. . ; . . ,. T 

95: 
: : 

. .,. ; .,. .‘: ,. : ,: . . . . . . . : . . . : 
100: 

: : . .: .,.: .,.: 
. : _. : . 

1051 
,. ,. ,. I 
,:..:: . .:.,. ..,. : ,: : : . . 

110 
. . . ._.; ., ; 
.: . . I: 

ARR pljAL SFR\,ICFSJNC. 

_..,... 

115: 
CLAY-flrm clay w/ same slit CL 

1207 
SAND-dense to very dense sand ..““” SP . ; . . . . . 

i25+ 
.‘_‘. ::.. 

.: : : ,:: 
_‘, ,.‘.‘. .:. _. ._._,. ; ; 

130~- 
:.. ::.. ; __ . . ; 

135- 
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TITLE:NAS WHITING FIELD RI 

CL-XENT: SDIV NAVY 

CONTRACTOR: WILLIAMS E ASSOC.- 

METHOO: PCPT 

; : PCPT SOUNDING: WHF-W3-WP-08 BORING NO. 

PROJECT NO: 8500-01 
-. ,_ 

DATE STARTECI: COMPLTO: 2-4-91 

CASE SIZIZ NA BORING DIA.: NA PROTECTION LEVEL: 0 

TOC ELEV.: NA FT. 

COGGED By: COMPUTER 

MONITOR INST.: NA TOT DPTH: 124FT. 

WELL DEVELOPMENT DATE: NA 

DPTH TO p NA FT. 

SITE: WHITING FIELD 

z k! * LABORATORY p. 
3 t SAMPLE ID. $ 

UJ 

Y 2 4- 

ifi 
2: SOIL/ROCK DESCRIPTION 
4- ANDCOMMEtiTS 

57 

10: 

157 

20-- 

251 

30: 

351 

401 

45-y 

50-- 

55: 

307 

85: 

70: 

75: 

80 

851 

80: 

951 

loo-- 

105: 

1101 

115: 

IiOy 

125- 

;AND-loose sand . . 

:LAY-stlff clay wl same sand 

;ANO-moderately dense sand 

ZLAY-very stiff clay 

SAND-dense sand 

:LAY-very stiff clay 

;ANO-moderately dense sand 

CLAY-f Irm clay 

SAND-dense sand 

SAND-dense coarse sand wl same gravel 

CLAY-firm clay 

SAND-dense to very dense coarse sand wf same 
gravel 

---- ---- ---- ---- 
SP 

;‘, ::.,:, :..,.:, 
.,. ; .__ ; .‘: ,. : _. 

---- ---- CH ---- 
: : ,’ ; : : : : sp 
---- ---- CH ---- ---- ---- ---- 
. . . . . . SP .,; ,. _. .’ I ; 
.:.: . . . 
;.:. ,: : .:. 
.: : .:: 
.‘.:‘,:‘.‘. .,::.: ::...’ .,. 
.: : ..:: 
.::::::. .,;I’:‘:.‘: 

::::. .: ._, .,. : : : . ‘_ . . . . ,: ; : :. : 
.::::::. . . ,. . . : : :: . . : ( ‘1 : ; : 

::::. .; .,.;.,. J : I _...._.. .:;.. :;.‘; .; ._. 
---- ---- Cl-l 
,; ,: .; ;’ ; : SP 
. . ., .‘.‘. : : ,. . : . . . :.. 
; ,. ,. I,. : : ._ ..’ .:, ‘, . ...;.;. : : ‘. : : . .._.._. ., _, 
: . . ; SP : : . . . . . . . . : _. ;, I 

:.~:::::. : ,. I : : :: . . . . .._. .: . . . . . :..: 
:.::::::. ‘,: .I .: ; ‘. : :: . .._.... : ( . . . : ; :: 
.; .,.. ‘.,.I I : . . . . . . . : ,. : : 
.-.I. :‘, ‘.‘.‘. . : ( .: : : :: . . : ,. ,. : : : :: 
.,.‘.. ..,. : : ., : ..: . . 
---- ---- CH ---- 
‘.‘.“‘. SP .; .,.... .; _. : .‘.‘.‘,~,‘.‘. 

;r 
BLOWS/+IN i.3 

I: 
2 
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TLE: NAS WHITING FIELD RI 

.IENT: SOIV NAVY 

INTRACTOR: WILLIAMS E ASSOC. 

EMOLl: PCPT 

3C ELEV.: NA FT. 

IGGEO By: COMPUTER 

- 
PCi’T GOUNXNG: WHF-WS-WP-OB BORING NO. : 

PROJEM NO: 6500-01 . . 

DATE $TARTED: COMPLTO: 3-2-91 

“. 
: ) 

CASE SIZEi NA BORINGDIA: NA PROTECTION LEVEL.: 0 

MONITOR I&T.: NA ” TOT OPTHi 113F-f. OPTH TO g NA FT. 

” WELL DEVELOFHENT DATE: NA SITE: WHITING FIELD 

: g LABORATORY 
I k SAMPLE ID. 

SOIL/ROCK DESCRIPTION 
ANDCOMMENTS 

AND-loose sand SP ; . ; . y 
CL 

LAY-soft clay w/ same sand 1 

LAY-very stiff clay 

AND-moderately dense sand 

:LAY-stiff clay 

iAND-very dense sand 

:LAY-stiff clay 

;ANO-moderately dense sand 

SAND-very dense coarse sand w/ same gravel 

, 

. 2 : . ,. : . . . : SP .:::: . . . . . . . ,. : : ‘. : 
: ,. : . . : 

:.::. I: 
; . ., ,: : : I ,. :..‘. ..,.... : ..; ‘; ,... : 
:;_. :. 

L-I 
.;...;...: : . . : ..- i . .::..:;..: 

. -.* 
,..‘,., ..,.; I : _. : 
: _: ,: :, ,. : :. : : ;: ,‘,‘. 

: 
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